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The Editor is always glad to receive for examination illustrated 
articles on subjects of timely interest. If the photographs are 
diary, the articles xhnrt, and the facts authentic the contributions 
will receive special attention. Accepted articles will be paid for 
at regular space rates. 



THE EXISTENCE OF BODIES SMALLER THAN ATOMS— 
THE CORPUSCULAR HYPOTHESIS. 

If Prof. J. J. Thomson's corpuscular hypothesis be 
absolutely demonstrated, our ideas in regard to chem- 
istry will be revolutionized. In a recent lecture before 
the Royal Institution he selected as his subject "The 
Existence of Bodies Smaller than Atoms." He briefly 
referred to work which had been done by others in 
theory and practice, in order to determine the size 
of an atom. One method of doing this was by as- 
certaining the charge of electricity which an atom 
carried during the process of electrolysis, and from 
(he charge to calculate the mass. The experiments 
of the lecturer were made with the view of ascertain- 
ing the mass of small particles which carry an elec- 
tric discharge through attenuated gases. The next 
experiment was made with the object of ascertaining 
the mass of all the particles used to carry the charge 
and also their number. For this purpose some of 
the experiments of Mr. Wilson on the sudden ex- 
pansion of a gas saturated with moisture were used. 
He found that a cloud was not produced by the sud- 
den expansion if the air was quite free from dust. 
It was also found that if either the dust or the 
charged particles of gas were present a cloud was 
formed. The total quantity of moisture in the cloud 
can be calculated from the expansion. Some experi- 
ments of Prof. George Stokes were then employed 
to ascertain the volume of each particle. These ex- 
periments had for their end the careful determina- 
tion of the rate at which particles of water would fall, 
the speed being dependent upon the dimensions. From 
the formula which Prof. Thomson obtained, he was 
able to ascertain the size of the particles by observ- 
ing the time it took for the cloud formed in the tube 
by a sudden expansion to fall. Once he knew the size 
of one particle and the total mass, it was not difficult to 
make calculations. He concluded that the small parti- 
cles carrying the charges of electricity were only one- 
thousandth of the size of an atom. These experi- 
ments were all made with discharges pf negative elec- 
tricity. It was also found that these small particles 
negatively charged were given off from incandescent 
matter and from radium. 

Prof. Thomson expressed mathematically the laws 
of Becquerel and cathode rays and then showed from 
his equations that the rays possessed momentum and, 
therefore, must have mass. When he first enumerated 
his theory to the scientific world three or four years 
ago, it was received with considerable incredulity, 
but has now been adopted by many scientists. He 
regards the chemical atom as made up of a large 
number of similar bodies which he calls "corpuscles." 
A normal atom forms a system which is electrically 
neutral. The electrification of a gas consists in the 
breaking off from the atoms of a few corpuscles. The 
remainder of the atom is positively electrified, and 
the more corpuscles that are broken off the stronger 
is the attraction that binds the remainder to the 
atom. 

Prof. Thomson has calculated from the results of 
his experiments on very different substances that the 
mass of a negative corpuscle is about the five-hun- 
dredth part of the hydrogen atom. The subject is 
treated at considerable length in the current issue 
of our Supplement. 



PROPOSED ABOLITION OF THE ARMY TRANSPORT 
SERVICE ON THE ATLANTIC. 

We greatly regret to learn that the United States 
Army Quartermaster in this city has received notice 
from the War Department to close contracts with the 
steamship companies running between New York and 
the West Indies, for the transfer of men and material 
between the United States and Cuba and Porto Rico. 
The reason given for this radical change of policy is, 
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that the steamship companies concerned are said to 
have offered rates to and from the West Indian 
military depots, which are lower than the actual cost 
for similar service as carried on by the regular army 
transports. This statement, however, is not authenti- 
cated, and we seriously doubt its truth. 

If our readers turn to the articles published in the 
Scientific American for March 23 and April 27, 1901, 
giving an account of the army transport service on the 
Atlantic and Pacific, they will find some statement of 
the costs of operation as compared with the cost of 
similar service if carried on by the civil lines. A 
recent voyage of the "Crook" from New York to San 
Juan and return cost $9,761.39, whereas the cost esti- 
mated at the current rates of the civil lines of steam- 
ships at the time the voyage was made would have 
been $19,907.00, a clear saving of $10,145.61. An- 
other voyage of the "Crook" between the same ports 
would have cost $26,419.28 if the men and supplies had 
been carried by the regular lines, whereas the actual 
cost by the army transport vessel was $14,062.93, a 
clear saving of $12,356.35. In the presence of such 
figures as these one is filled with very natural aston- 
ishment on learning that it is proposed to abolish 
a system which has proved itself so highly economical, 
and to transfer the whole of the service into the 
hands of civil corporations. The change may well 
prove to be highly profitable to the latter; but the 
profit will be at the expense of the government, and 
the whole proceeding will savor of that paternalism 
and pseudo-benevolence, the last vestige of which we 
had hoped was disappearing from our national af- 
fairs. 

The question of the abolition of the transport serv- 
ice, however, is to be deprecated on higher grounds 
than that of mere finance. One of the great lessons 
which we have learned, or rather which we ought to 
have learned, during our war with Spain, a lesson, 
by the way, which has received strong indorsement in 
the naval transport operations of the South African 
war, is that army transport service on the sea is 
second only in importance to army transport service 
on land, and that it is just as essential that the army 
should have a fleet of its own furnished with accom- 
modations suited to its particular needs, as it is that 
it should have its own special wagons and packing 
outfit for transportation on land. If we are to abolish 
army ships and put up with the haphazard accommo- 
dation of private steamships, let us be consistent and 
abolish army wagons, cars and what-nots and benev- 
olently call in the farmer and huckster to help us out 
with whatever vehicles may be on the farm or in the 
stable, much after the fashion of poor old Braddock 
when he went to his defeat in colonial days. As a 
matter of fact, the needs of the army transport serv- 
ice are so special that it is impossible for any private 
steamship to meet them. Proof of this is shown in the 
fact that when such steamships have been purchased 
for the transport service, it has been necessary to 
spend about $400,000 in the mere work of refitting 
them with the necessary bunks, lavatories, hospitals 
and accommodations for provisions and freight. 

Nor must we forget the most powerful argument of 
all in favor of a separate service, namely, that since 
wars come swiftly and with but little warning, a fleet 
of troopships specially fitted for the conveyance of an 
army and its supplies, and available for duty at any 
time that it may be called upon, is an imperative 
necessity. For proof of this statement, it is enough 
to refer back to the precipitate scramble which oc- 
curred in scraping together enough ships to carry 
our army to Cuba, and to the pitiable sufferings to 
which the invalided troops were subjected on account 
of the insufficiency and unfitness of the extemporized 
troopships which brought home the sick and wounded 
soldiers. 

Looked at from any and all points bf view, there 
are very positive advantages in the possession by the 
navy of a large fleet of thoroughly equipped trans- 
ports, with as many of them on the active list as 
will meet the needs of the army when it is on a peace 
footing, and the rest in reserve in such a state of 
readiness that they can be rushed into service at a 
few days' notice. Indeed, so firmly are we convinced 
of the wisdom of this policy that we think the con- 
struction of ships designed and equipped specially for 
this service is as necessary to efficiency as the con- 
struction of ships of war for line of battle and for 
scouting on the high seas. 
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A NEW TYPE OF COAST DEFENSE GUN. 
The Gathmann gun, a detailed description of which 
will be found on another page, was built in conse- 
quence of an appropriation made by Congress in 
March, 1899, and was proved at the Bethlehem Steel 
Company's proving grounds in the summer of 1900. 
The Bethlehem Steel Company undertook to design 
and build the gun complete — the problem set being 
to produce a gun weighing about 59 tons which would 
fire a projectile weighing 2,000 pounds with 1,800 feet 
velocity, and would safely withstand a chamber pres- 
sure of 18,000 pounds per square inch. 



In a recent communication to this journal Lieut. 
Meigs, Ordnance Engineer of the Bethlehem Steel 
Company, informs us that the ratio of the muzzle 
energy of this gun at 2,200 feet velocity, which the gun 
can safely reach, to its weight is to that of the or- 
dinary type of gun usual in this country and abroad 
as 125 is to 100. That is to say, for a fixed weight 
of gun this one is about 25 per cent more economical 
in its performance, that is, in its rendering of muzzle 
energy, which constitutes the destructive power in 
projectiles. To look at it in another way, this gun 
will have great power upon armor or any other target 
in consequence of the weight of its projectile, which 
is very great as compared with the weight of the gun 
Its smashing or racking effect, to use a term which was 
often met with in artillery matters at the time our 
monitors were built in the civil war, is very great. 

The gun is now at Sandy Hook, and at its last ses- 
sion Congress made an additional appropriation which 
will enable the inventors to purchase a number of pro- 
jectiles for the further proof of the gun. For while 
the gun is interesting as above indicated, owing to 
its large bore for its weight, the primary intention of 
its inventors is to use it as a torpedo gun. The pro- 
jectile will carry 500 pounds of guncotton or other 
high explosive, and it is believed that, upon detona- 
tion of so large a mass of guncotton, even outside of 
a fort or ship, great destruction will ensue. It is now 
to be shown that a charge of this size can be safely 
landed on a structure which it is intended to destroy, 
and there completely detonated by the action of the 
fuse. Even, however, if the danger of firing so large 
a charge from a gun prohibit its use, or if -so large a 
charge cannot be completely detonated in close con- 
tact with a target, which is necessary for the full 
effect of the explosive, it still remains that the Gath- 
mann 18-inch gun is an extremely interesting one; 
for the reason that, for the weight of the gun, it 
strikes a more destructive blow, except possibly at 
very great ranges, than existing guns. If the greater 
blow it strikes includes practically all distances at 
which ordinary targets can be hit at all, which 
distance artillerists will place perhaps between 4,000 
and 8,000 yards, then these large-bored guns have 
much to recommend them. 



"SHAMROCK" AND "CONSTITUTION." 

Limitations of space prevent our offering for com- 
parison with the views of "Constitution" which will 
be found on another page, some photographs of 
"Shamrock," taken as she was starting from the 
Clyde. These views, which give an excellent idea of 
the lines of the challenger, will be found in the current, 
issue of the Supplement. If our readers compare the 
two boats, they will agree with us that the models of 
the yachts, as far as can be judged from their above- 
water lines, are radically different. The beam of 
"Shamrock," at least in the deck-plan, has been main- 
tained to well abreast of the mast, while the boat be- 
gins to narrow in from slightly abaft the chain plates 
and is drawn out into a stern which certainly does 
not measure more than 6 feet across the taffrail. The 
photographs also show that her freeboard has been 
reduced to something less than four feet amidships, 
so that while Mr. Herreshoff has been increasing the 
height of his topsides, Mr. Watson has been going 
to the opposite extreme. What renders this more 
curious is the fact that, judging from her lines, the 
Watson boat will have less initial stability, and would, 
therefore, seem to require the deeper topsides to lie 
down upon. Another curious fact brought out by the 
photographs of the English cutter is that the sail- 
spread will evidently be much smaller than has been 
reported, and certainly smaller that that of the 
American boats. The value of the time-allowance 
thus gained will depend entirely upon the strength 
of the wind in which the races are sailed. 



NEW ELECTRIC TRACTION SYSTEMS IN EUROPE. 

Among the numerous systems of electric traction 
which are being installed in Europe may be mentioned 
the following: Bilbao, Spain, is to have a traction sys- 
tem, and the lines from that city to Durango and 
Arratia will be transferred to electric traction; the 
material has been ordered from the French Thomson- 
Houston Company. The energy for operating the lines 
will be supplied by two hydraulic plants which will 
furnish current at high tension, and this will be carried 
over a distance of 10 miles to the sub-stations, where it 
will be transformed to direct current at low potential 
by rotary converters. The total length of the tramway 
lines is to be 11 miles, most of which is double track. 
In Sicily a number of installations are in projection. 
Up to the present none of the cities of the island are 
provided with electric tramways. Palermo will be one 
of the first of these to have a lighting and traction 
plant; this is being installed by the Schuckert Com- 
pany. The Allgemeine Company, another large German 
firm, is soon to undertake several important projects in 
Sicily. The Helios Company, of Cologne, has already 
installed a 2,000 horse power plant at Catania, on the 
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east coast of the island, to operate a system of electric 
tramways. A French company has recently obtained 
the concession for an interurban line connecting Tra- 
pani, on the west coast, with Monte S. Giuliano and 
Paperella. Electric traction is to be substituted for 
steam at Messina; the existing system has a narrow 
gage road about 10 miles long. At Athens a system of 
lighting and traction is now being installed; the gen- 
erating station will at first be equipped with two alter- 
nators of the triphase type, of 750 kilowatts capacity 
each, and the number of machines will afterward be 
increased to 6 or 7 according to the demands of the 
service. The alternating current will be sent to sub- 
stations where it will be transformed to direct current; 
besides, the main station is to contain several direct 
current generators which will supply a part of the 
circuits. 



VARIABILITY IN LIGHT OF EROS. 

The discovery by Dr. Oppolzer that the light of Eros 
is variable suggests some photometric problems of 
great interest. If, as seems probable, we assume that 
the variation is due to the rotation of the planet, 
we can, from measures of its light, determine the 
time of rotation, and the direction in space of the 
axis of rotation. Owing to the varying position of 
the observer with regard to the planet, much in- 
formation can be obtained which is impossible in the 
case of a variable star. 

Assuming that the variation in light of Eros is due 
to its rotation, two explanations may be offered as in 
the case of variable stars of short period. First, 
that Eros is darker on one side than on the other, 
as is probably the case with Iapetus, the outer satel- 
lite of Saturn, and secondly, that it is elongated, or 
double, as has been assumed by M. Andre and others. 
In the first case, the successive maxima would al- 
ways have the same intensity, and would succeed 
each other at equal intervals which would be equal 
to the period of revolution. The same would be true 
for the minima. In the second case, if the two bodies 
differed in diameter, the successive maxima and 
minima might have unequal intensities, and if the 
orbit were elliptical the intervals between them would 
be alternately long and short. This seems to be the 
case with Eros, and the first hypothesis seems there- 
fore improbable. 

On the other hand, if the variation in light is caused 
by two similar bodies alternately eclipsing each other, 
it is difficult to see how more than half the light can 
be cut off in each case, and the minima more than 
three quarters of a magnitude fainter than the max- 
ima. It then becomes necessary to assume that the 
two bodies are of unequal brightness, that they are 
elongated, or that we have a single body of the shape 
of a dumb-bell. Some observers have found the 
minima two magnitudes fainter than the maxima. 
To account for this, we should be obliged to assume 
that one axis of the body was six times as long as that 
at right angles to it. Observations show that the 
light of Eros is continually varying, while if the 
case were that of a simple eclipse, as in the stars of 
the Algol type, we should expect that it would retain 
its full brightness for a large portion of the time. 

If the bodies were of the same size, and the orbit 
circular, it might be impossible, from the light curve, 
to distinguish between the two hypotheses. The 
fourth of the corrections mentioned above, however, 
furnishes a means of distinguishing between them in 
any case. If the body is dark on one side, the time 
of revolution will equal the interval between the 
successive maxima, and the correction for the posi- 
tion of the observer will be proportional to this quan- 
tity. If then the position changes 180°, the correction 
will be one-half the interval between the successive 
maxima. In the second case, the time of revolution 
will be double this, that is, equal to the interval be- 
tween a given maximum and the next but one, so 
that the correction for position will now be twice as 
great as before, and approximately equal to the in- 
terval between the successive maxima. 

Much material already exists for determining this. 
Several of the photographs of Eros taken in 1893, 
1894 and 1896 had an exposure of an hour or more. 
Owing to the motion of Eros, it formed a trail on 
each of these plates, which in some cases shows dis- 
tinct variations in brightness. This was noticed when 
the plates were first examined, but was supposed to 
be due to changes in the haziness of the air. As this 
is an easy method of discovering the variability of an 
asteroid, it is hoped that astronomers engaged in a 
photographic search for such objects will examine 
carefully all trails, to detect any changes in intensity. 
An examination of forty-one asteroid trails photo- 
graphed with the Bruce telescope, seven of them on 
a single plate, failed to show, except in one or two 
instances, any change beyond that apparently due to 
varying atmospheric absorption. Generally, more 
than one asteroid appeared on each plate, and in such 
cases all showed the same changes in intensity. 

The photographs of Eros taken in 1893 and 1894 
fail to show any marked variations in light, and it ia 
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probable that the range was, at the time, small. The 
plates taken during 1896 give more conclusive evi- 
dence of changes. 

The photometric measures made in 1898 furnish 
an accurate determination of the times of maximum, 
and of the range for that epoch. 

A very large number of photometric measures of 
Eros have been made since July, 1900. Observations 
have been obtained with the 15-inch equatorial on 51 
nights, the number of photometric settings each night 
being, in general, 32, but sometimes more. It has also 
been observed on 56 nights with the 12-inch horizontal 
telescope, 32 or more settings being made each night. 
Some months will be required to reduce these obser- 
vations completely, owing to delay in adopting mag- 
nitudes of the comparison stars. 

The range of variation in the light of Eros, which 
has been diminishing during the spring, has now be- 
come zero. Edward C. Pickering. 

Harvard College Observatory. 
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CULTIVATION OF RUBBER IN MEXICO. 

BY ENOS BROWN, 

A very large amount of Pacific coast capital has, 
within the past few years, been invested in the rubber 
plantations of the southern Mexican States. In years 
gone by the rubber industry of Mexico was of consid- 
erable importance, but the improvident native method 
of harvesting was fatal to the industry, and the large 
returns dwindled as the number of trees decreased, 
until the export of native rubber ceased to be of much 
account. The States of Tabasco and Chiapas, adjoin- 
ing the isthmian region of Tehuantepec, have been the 
former sources of rubber supply. In soil, temper- 
ature, rainfall and other general conditions, these 
States possessed ideal qualifications for the cultiva- 
tion of the tree. The soil is the accumulation of long 
centuries of tropical decay, while the annual rainfall 
ranges from 150 inches and upward. The temperature 
required, hot and humid, is here found, while the 
dense shade which the rubber tree is said to crave is 
afforded by the untouched forests which abound in 
the extended valleys of the watercourses of a laby- 
rinth of navigable streams emptying into the Gulf of 
Mexico. The capability of these lands for the cultiva- 
tion of the rubber tree has been remarked by consuls 
and travelers for many years, but the project seemed 
not to attract capital on account of their inaccessibility 
and the unhealthy nature of the occupation; but the 
increasing scarcity of supplies, accompanying the 
enormous increase of demand, has stimulated the in- 
vestment of capital, until at the present time not less 
than 200,000 acres in the Tehuantepec provinces 
have been acquired, principally by Americans, who 
have invested $5, 000,000 in planting and development. 

The rubber tree responds quickly to intelligent care 
and cultivation, and thrives best in lands having an 
elevation above sea level of from 200 to 1,200 feet. It 
requires a rainfall of at least 100 inches in twelve 
months. The soil required must be rich and fertile. It 
is a rapid grower, like all "soft" wood trees, and in nine 
months has been known to attain a height of 9 feet 
5 inches. In 6 years, sometimes in 5, the tree is ready 
to he tapped, and an average yield of 3 pounds of 
rubber is anticipated. At 7 years of age the tree 
yields 4 pounds, and at 8 years of age 5 pounds, in- 
creasing from year to year. A tree known to be 50 
years old yielded 35 pounds of rubber in 1900. The 
companies have planted nurseries for raising the plant 
from the seed. It is estimated that 1,500,000 young 
trees are ready to be transplanted onto the cleared 
lands. Two hundred trees are planted to the acre. 
When planted they require no farther care, and in 
six years they begin to produce. It has been found 
that dense shade is not always a requisite, and cul- 
tivators find it an advantage to clear the lands to a 
great extent, affording more light to the growing 
trees, as well as a contingent profit in the marketing 
of mahogany and other valuable timbers which flourish 
in this region as nowhere else. 

The principal difficulty so far met with is scarcity 
of labor. The natives are indolent and good-natured, 
but are constitutionally averse to hard labor. Ar- 
rangements have been consummated for the importa- 
tion of a large contingent of Asiatics. 

Throughout the State of Chiapas there are wonder- 
ful remains of monuments of a past civilization. 
Palenke, the capital of the ancient races who once 
swarmed over this region, possesses many types of 
ruins, covered with mysterious hieroglyphics, as yet 
undeciphered, which demonstrate the high standard of 
civilization to which these ancient people once attained. 

Mr. J. W. Ellsworth, managing director of the 
Chiapas Rubber Plantation Company, who is now 
supervising planting and improvements on the prop- 
erty of the company, reports, in a communication 
dated March 21, 1901, on the growth and yield of trees 
grown in the district in which the company's plan- 
tation is located. The measurements were taken and 
the trees tapped during the month the report was 
made, under the personal supervision of the director, 
and with precautions that insured absolutely precise, 



accurate and reliable results, for the purpose of de- 
termining the probable yield and growth of the rub 
ber tree under intelligent and careful cultivation, 
and with the conditions existing in the department of 
Palenke, State of Chiapas. It was found that trees five 
years of age had attained a diameter of from 8 to 10 
inches, and yielded from 3% to 414 pounds of pure 
rubber. Trees six years of age were 10 to 11 inches 
in diameter, yielded 4 to 5 pounds per tree, and from 
those trees seven years old, from 14 to 16 inches in 
diameter, the yield was 6% to 8% pounds per tree. 
All these trees were cultivated in partial shade. From 
those grown without shade the yield was materially 
less. 



SCIENCE NOTES. 

Herbert Spencer was eighty-one years old on April 
27, and is in fair health. He has just completed a 
two-volume autobiography which will be published 
after his death. 

A farmer in West Virginia has an elephant to do 
his plowing. He finds that the animal eats little more 
than a horse and does many times the work and is 
gentle and docile, so that the owner is well pleased 
with the experiment. A small circus broke up near the 
farmer's place, and its property was sold at auction and 
the elephant was purchased at a moderate price. 

On June 30, 1900, there were 4,099 petty officers in 
the United States navy, of whom 57.3 per cent were 
native born, 33.6 per cent naturalized, 6.5 per cent had 
declared their intention of becoming naturalized, 1.5 
per cent were aliens resident in the United States, and 
9 per cent were non-resident aliens, while 90.9 per cent 
of the whole number were citizens of the United 
States. 

In every street car in Leipzig are hung copies of a 
bi-weekly newspaper, containing advertisements of the 
railroad, time-tables, a few jokes, and notices of per- 
formances that are to be given at different theaters. 
The newspapers are fastened on racks which are hung 
upon hooks in the corners of the cars. Passengers 
have the privilege of taking the papers down and read- 
ing them. 

It has been found that aluminium cooking utensils 
permit of greater fuel economy. This has been tested 
in the Madras Lunatic Asylum, where aluminium 
cooking utensils have been adopted. During six months 
of the last year before the introduction of aluminium 
vessels, the monthly weight of wood burned per head in 
cooking was 34 pounds. After the change the consump- 
tion fell to 19 pounds, a reduction of nearly 45 per cant. 

Young Orris Benson, the deaf, dumb and blind rival 
of Helen Keller, has recently heard spoken words, and 
by a purely mechanical process has also been taught to 
speak many words and even sentences intelligently, so 
that he no longer admits that he is mute, and his 
teachers usually understand his spoken efforts readily. 
He is an expert typewriter, working the instrument 
rapidly and accurately. He uses the machine for all 
his written work. 

A new plan having for its object the distribution 
of young trees throughout the country will be put into 
practical operation next year by the Secretary of 
Agriculture. An investigation has been made to dis- 
cover the varieties which will thrive best in the various 
localities, and the distribution will be made in a man- 
ner somewhat similar to that employed in the seed 
distribution authorized by Congress. Special attention 
will be given to trees of the nut-bearing, shade, and 
lawn variety, and oaks. Ash and lindens will also 
constitute a prominent portion of the distribution. The 
Secretary believes that the idea will prove popular. 

The Internal Revenue Bureau has prepared a state- 
ment showing the receipts, by items, resulting from 
the additional taxes imposed by the war revenue law. 
The figures cover the period from June 13, 1898, the 
date the law became effective, to February 28, 1901. 
The receipts were as follows: Schedule A, documentary 
stamps, $98,420,099; Schedule B, proprietary stamps, 
$12,784,694; tobacco, $42,405,859; beer, $89,154,822; 
special taxes, $14,026,359; snuff, $2,393,275; cigars, 
$8,291,608; cigarettes, $3,547,490; legacies, $6,889,055; 
excise tax, $2,398,823; mixed flour, $20,609; additional 
taxes on tobacco and beer, $978,816; total, $281,311,515. 

M. L. Beulaygue has made some interesting experi- 
ments upon the influence of darkness on the develop- 
ment of flowers. He finds that flowers open in dark- 
ness later than in sunlight, and that the color of the 
flowers is in general less intense in darkness than in 
sunlight, the diminution of intensity being small for 
some species, while others lose nearly all their color. 
Flowers developed in darkness have, in general, a 
smaller size than those developed in the light, but, on 
the other hand, the pedicels are sometimes more fully 
developed. He also found that the weight and the 
size of flowers developed in darkness, including the 
pedicels which support them, are less than for flowers 
developed in sunlight, except in some rare cases where 
the increase of size of the peduncles counterbalances 
the diminution of the rest of the plant. 
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AN ATTACHMENT FOR TROLLEY POLES. 

When an electric car rounds a curve, the trolley- 
pole often "jumps" the wire, thereby momentarily cut- 
ting out not only the motors, but also the lamp- 
current. In order to prevent this "jumping" of the 
trolley-pole, Mr. Willard P. Smith, of 56 Hudson Street, 
Manhattan, New York city, has devised the simple at- 
tachment shown in our illustrations. 

At opposite sides of the trolley-pole guards are ar- 




AN IMPROVED TROLLEY-POLE GUARD. 

ranged, each comprising a vertical portion swinging 
on the trolley-bolt, a horizontal portion carrying a 
metal roller, and an inclined brace connecting the 
horizontal and vertical portions. An eye is formed at 
the lower end of each guard, which eye is connected 
with a coiled spring secured to the pole. 

Should the trolley jump in turning a corner, the 
wire will come in contact with a roller, so that 
the motor and lamps will r.ot be cut out. Should the 
wire run off the roller, the inclined brace will readily 
guide it back. The coil springs permit the guards to 
yield when the trolley runs off the wire. 
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are far superior to those of any other building mate- 
rial now in use. 

A new departure in concrete construction is that 
of chimney-building. A concrete chimney has just 
been completed for the Singer Manufacturing Com- 
pany at Elizabethport, N. J. This chimney is of the 
Ransom cold-twisted-iron construction, and is the sec- 
ond of its kind in this country; the first, a chimney 
150 feet high, with walls less than 12 inches thick, 
was built about three years ago at Bayonne,' N. J., 
for the Pacific Coast Borax Company. This chimney 
has given perfect satisfaction and has withstood a num- 
ber of severe wind storms. All the buildings of this 
company are of concrete throughout. The Singer 
chimney is a straight chimney 125 feet high, with a 
& foot flue. It weighs 250 tons, the load on the base 
being 9M> tons to the square foot; 20 pounds per foot 
was allowed for wind pressure in designing the chim- 
ney. What is known by concrete men as "wet" con- 
crete was used. By a wet mixture is meant one which 
quakes slightly when rammed; by dry mixture is 
meant one which requires repeated ramming to bring 
water to the surface. The concrete was mixed accord- 
ing to the following proportions: 1 part American 
Portland cement, 3 parts sand, 5 parts broken Hudson 
River limestone. (Stone broken to pass through a 
: 5i-inch ring unscreened.) All of the concrete used 
was machine mixed, this process being much quicker 
and cheaper than mixing by hand. The method used 
in constructing this style of chimney is ingenious and 
novel, and is covered by patents. In laying the foun- 
dation for this chimney no piles were used ; the ground 
was simply leveled off and the concrete laid as shown 
in Fig. 1. Cold-twisted iron bars were embedded in 
the foundation, radiating from the center, as shown. 
Twisted rectangular bars are used for the reason'that 
the spiral ribs formed upon the iron make a continu- 
ous lock between the bars and the concrete. It was 
also shown by test that the tensile strength of twisted 
bars was considerably more than bars that were not 
twisted. The following table shows the increase of 
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noticed that the chimney has an inner and outer shell; 
the space between these shells is obtained by means 
of wooden core blocks. Scaffolding is erected inside 
of the mold; on this scaffolding the hoisting beams, 
A, shown in Pig. 2, are supported. 

After the first filling of concrete in the mold is 
thoroughly set, the turnbuckles on the mold are let 
out, leaving the mold free to be raised by means of 
the threaded stays and hand wheels. Eight men are 
required to raise the mold, one man at each wheel. 
The mold is raised 5 feet at a time, this leaving the 
mold a lap of 7 feet on the portion of the chimney 
already set. The mold is now tightened up by means 
of the turnbuckles, and is again filled with concrete 




Material. 



% inch square commercial iron 
% " " Norway " 




Per cent, 
of gain. 
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0.18 
0.34 
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A CONCRETE CHIMNEY. 

BY RALPH C. DAVISON. 

The increased use of concrete for building purposes 
has taken rapid strides within the last five or six 
years. No architect of the present day questions 
its durability. A series of experiments ex- 
tending over a period of twenty years dem 
onstrated that concrete grows harder as it 
grows older. 

Thousands of dwellings have been built of 
concrete in England and Continental Europe. 
Of these, many, after .more than half a cen- 
tury, prove their practical indestructibility. 

A fine example of concrete work is that 
of the lighthouse at Port Said, which is 180 
feet in height. 

The reasons why this desirable material 
has not been more generally used are: First. 
The great compressive strength of concrete 
(the power to resist crushing) could not be 
utilized on account of its lack of tensional 
strength (the power to withstand a pulling 
strain). Second. Because there was a lack 
of efficient appliances for making and mold- 
ing it. 

The complete success of concrete construc- 
tion to-day is due to the introduction of what 
is known as the "iron-concrete construction," 
or reinforced concrete. The basis of this 
system is a combination of iron and con- 
crete; the iron is embedded in the concrete 
in such a manner as to give the concrete all 
the tensional strength of the iron, and at 
the same time to fully utilize the immense 
compressive strength inherent in the con- 
crete. 

The tensional strength of the steel or iron, 
which is about 30 tons to ihe square inch, 
increases the strength of the concrete about 
one hundred fold. Many different forms of 
iron are used in concrete construction, such 
as iron net, square iron bars, twisted iron 
bars, etc. 

Concrete-iron construction is universal in 
its application, covering the entire field now 
occupied by stone, brick, and terra cotta, 
such as stairs, foundations, walls, floors, 
fortifications, sidewalks, etc. 

The advantages derived from using con- 
crete are not only simplicity in construction, 
but the fire-resisting qualities of coacrete 



strength of iron bars by reason of twisting. When 
the foundation' is thoroughly set, a mold is put in 
place and the actual building of the chimney com- 
mences. This mold is constructed as shown in Fig. 2. 
It is filled with concrete, through which iron bars are 
distributed as shown in Fig. 1. This concrete is then 
thoroughly tamped and allowed to set. It will be 
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DETAILS OF CONCRETE CHIMNEY 
AT ELIZABETHPORT, N. J. 



PLAN AND ELEVATION OF THE MOLD 



A NEW ICE CONVEYING APPARATUS. 

and iron rings. Perpendicular iron rods are also 
placed through the chimney, as shown in Fig. 1. These 
are joined at every filling, making a series of continu- 
ous bars from the base to the top of the chimney. 
The operation is continued each succeeding day, the 
scaffolding being extended upward, and the mold 
raised, filled and the concrete allowed to set; thus 
5 feet of the chimney is completed each day. When 
the mold is raised high enough to clear the cleaning- 
out door, the concrete is delivered to the men on the 
scaffolding by means of a bucket-hoist inside of the 
mold. In molding the cap, a plaster mold is used. 

The outside finish of these chimneys may be left 
plain, or tooled to represent stone; sometimes, to add 
to a chimney's appearance, two rows of concrete brick 
are laid in place after each day's work, this making 
a series of brick rings 5 feet apart throughout the 
height, of the chimney. When lightning rods are de- 
sired, the perpendicular rods already referred to are 
extended up through the cap. 

* i t i m 

A NEW ICE-CONVEYING APPARATUS 
regeling ice-machines, the ice-particles or 
chips are turned off from the freezing cyl 
inder and are considered cold enough to 
freeze together when collected and com- 
pressed. 

Usually the ice-particles, however, are 
greatly agitated in the water before being 
discharged into the suction-pipe or solidify- 
ing device, and their temperature becomes 
too nearly that of the water, so that in a 
completed cake of ice some films of water 
sink down, drawing in air, and marring the 
appearance of the cake. To overcome these 
objections and to provide an improved means 
for collecting and discharging the ice-parti- 
cles with least agitation, so that the final 
cake will be more thoroughly frozen and 
solidified, is the purpose of an invention 
patented by Ambrose H. Rauch, of Bethle- 
hem, Penn. 

In the freezing-tank which forms part of 
the apparatus for making ice by the regeal- 
ing method, and from which chips or parti- 
cles of floating ice are discharged into a 
suction-pipe leading to a slush-pump, Mr. 
Rauch mounts a skimming mechanism. The 
essential features of this mechanism are 
scoops mounted to swing on two endless 
carrier-chains passing over sprocket-wheels. 
Each scoop consists of a metal frame with 
bottom, back and sides of screen material 
through which the water may pass freely. 

The scoops pass down between the one set 
of sprockets in a vertical position, and, while 
moving through the water in the tank, are 
turned to a horizontal position to gather up 
the ice-particles, by means of guide-rails. 

At the outlet end of the tank is a spring- 
actuated hammer designed to be engaged by 
a scoop, or by one of its trunnions, when the 
scoop is about to discharge its load. The 
trunnion of a scoop gradually compresses 
the spring of the hammer until the scoop is 
about to discharge its contents. Then, when 
released, the upper short portion of the 
hammer strikes the trunnion, thus jarring 
the ice-particles into the pipe. 
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THE TOBACCO INDUSTRY. 

BY WALDON PAWCETT. 

A new impetus has been given in recent years to 
the tobacco industry in the United States — ever one 
of the lines of enterprise most largely contributory to 
the material prosperity of the country. There can be 
no doubt but that these new conditions have been 
induced in part by the very extensive investigations 
relative to this plant which have been carried on 
during the past three 
years by the Division of 
Soils of the Department of 
Agriculture. A systematic 
study has been made of all 
the diseases of the crop, 
and the very important 
discovery has been made 
that the ever-troublesome 
fermentation is not caused 
by bacteria, as had always 
been supposed, but by 
chemical ferments pro- 
duced by the tobacco plant 
itself. This discovery has 
suggested important modi- 
fications of the old meth- 
ods of handling tobacco 
which promise much im- 
provement in leaf tobacco, 
and will unquestionably be 
the means of adding mil- 
lions of dollars to the 

wealth of the country. Tobacco was grown in this 
country long before the arrival of the first settlers, 
and served as legal tender during the early days of the 
colonies. However, the beginning of the last cen- 
tury found only the dark export types of Virginia 
and the light pipe-smoking tobacco of Maryland grown 
to any extent, and it has been within the century 
which has just closed that the cigar, lemon-yellow 
cigarette, mahogany manufacturing, Burley and Per- 
ique classes have been developed. 

Even during the earlier years of the century, wherein 
the tobacco industry made such advancement, the 
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rate of progress was slow. It was only when foreign 
consumers made an imperative demand for colored 
tobaccos that the utilization of artificial heat for cur- 
ing was introduced. During the first quarter of the 
century wood fires were the only artificial means em- 
ployed for curing tobacco. Then flues and charcoal 
fires were introduced; but it was not until after the 
civil war that flue curing entirely superseded char- 
coal fires in the production of the bright yellow varie- 
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OLD TOBACCO WAREHOUSE, RICHMOND, VIRGINIA. 

ties now used for cigarette, plug and twist wrappers. 

The States of Virginia and Maryland constituted the 
original seat of the tobacco industry. New England 
settlers attempted to cultivate it; but the first real 
extension of the industry was westward into Ken- 
tucky and Tennessee. The first crop of lemon-yellow 
tobacco was produced in 1852 on a sandy ridge in Cas- 
well County, North Carolina, and the variety attained 
to such popularity that its cultivation spread rapidly, 
until the outbreak of the civil war, which conflict, of 
course, interrupted the culture for half a decade. In 
1864 the White Burley tobacco was originated, and by 



reason of the absorbent powers of the leaf proved par- 
ticularly well adapted for wrappers. 

All the principal nations of the world purchase con- 
siderable quantities of tobacco from the United States. 
It is significant that each country differs in its require- 
ments and in the character of the leaf used. Inasmuch 
as all the various countries are supplied from the 
same section of the country, and the differences in 
the tobaccos would appear to a casual observer to be 

very slight, considerable 
experience is required on 
the part of a packer to 
assort the various tobaccos 
into the grades suitable 
for each country, and to 
put the weed in the condi- 
tion required by the par- 
ticular country to which it 
is to be consigned. 

These differences are, 
however, real and not im- 
aginary as some persons 
might be inclined to sup- 
pose. For instance, Great 
Britain, which requires 
the best leaf and pays the 
highest price, demands a 
large leaf, olive green in 
color and so heavily 
smoked in curing that the 
odor of wood is apparent 
in the leaf. Africa, on the 
other hand, takes a long narrow leaf of heavy body, 
which is made very black by steaming and packing 
under heavy pressure in the hogshead while the to- 
bacco is still warm. Oil is applied by means of a 
sponge to each layer as it is packed. 

The curing of all the dark export tobaccos is ef- 
fected by open hardwood fires. The Virginia tobacco 
is, generally speaking, somewhat superior to the yield 
from Kentucky and Tennessee, and consequently most 
of it is retained by the manufacturers in this coun- 
try. The tobacco farmer usually assorts his harvest 
into "lugs," "good leaves," and "top leaves," but the 




CUTTING TOBACCO LEAVES. 



DRYING TOBACCO IN A WAREHOUSE. 




STRIPPING TOBACCO LEAVES. 



WRAPPING ROOK-CIGAR FACTORY. 
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final grading and treatment are left to the determina- 
tion of thfc packer, who decides into which country each 
quality of tobacco shall be sent. The light tobaccos 
used exclusively for pipe smoking and cigarettes are 
produced principally in Maryland and Ohio. That 
grown in the former State is air-cured, while the Ohio 
product is cured by means of wood fires. 

The agents of foreign countries who buy so many 
million dollars' worth of tobacco in this country pur- 
chase entirely by sample. The tobacco goes from the 
plantation to a large warehouse established for the in- 
spection of the goods by State officers. When the tobaccos 
have been entered in the warehouse, a sworn and 
bonded inspector draws four samples from each hogs- 
head, taken from different places and at equal dis- 
tances apart, beginning near the bottom of the hogs- 
head. These samples are tied together and after being 
sealed are labeled with the name of the owner, the 
number of the hogshead, the net and gross weight. 
When a hogshead is forwarded to a foreign purchaser 
the sample accompanies it, and if there be more than 
ten per cent of the tobacco in the hogshead poorer than 
the sample, the inspector, who is under bond, becomes 
liable for the difference. 

Tobacco ordinarily grows from three to fourteen 
feet in height, according to climate and other condi- 
tions. The first step in its culture is the preparation 
of the seed bed, which in the South is done in January. 
Before the seeds are sown the ground is burned over 
in order to kill all foreign seeds and also produce an 
ash that acts as a fertilizer. The young plants wh'en 
they attain to a prescribed growth are transplanted to 
hills in the field, where, after they have ripened, the 
entire plant is cut close to the ground. 

The leaves go from the field direct to the curing 
house, where they are placed upon frames. Perhaps 
half a ton of tobacco is cured simultaneously, the 
process occupying some four or five days, and during 
this interval the leaves are kept in a temperature 
which is seldom below one hundred degrees and for 
hours at a time is nearly two hundred degrees. Then 
comes the packing according to the market for which 
the product is destined, as has already been men- 
tioned. 

The manufacture of cigars was begun in a small 
way in the United States in 1801, and the first factory 
was established about nine years later. At first the 
cigars were peddled about the country in wagons: 
but the demand increased rapidly. Just prior to the 
civil war the annual production of cigars in America 
was less than one-fifth of a billion. In 1875 it was 
nearly two billion, and in 1892 four and a half billion. 
The increase since that time has been even more rapid. 
The manufacture of cigarettes began during the civil 
war and gradually increased until several billion now 
constitutes the annual production. It was during the 
civil war, too, that the first governmental tax on the 
various manufactured forms of tobacco was imposed, 
although dealers and manufacturers were not required 
to take out licenses until several years later. 

Formerly girls were employed extensively in the 
manufacture of cigarettes, but now the work is per- 
formed almost exclusively by machine. The cigar 
consists of three distinct parts, the wrapper and under- 
riath that the binder, both of leaf tobacco, and the 
"filler," constituting about one-half the weight, of 
cuttings or fine Shavings of the leaf. The cigar-maker 
rolls the filling rather loosely, and does not attempt 
to give it much shape until the binder has been 
wrapped around it. The outer wrapper is of course 
put on with considerable care, and then the cigar 
is trimmed to the proper length and placed in the 
bundle or box wherein it goes to market. 

The portion of the population of the United States 
directly or indirectly dependent upon the tobacco in- 
dustry would form a city considerably larger than 
Boston or Baltimore, and the annual wage paid to em- 
ployes of the tobacco industries amounts to much 
more than the aggregate deposits of the three largest 
savings banks in the country. For half a decade past 
the exports of American tobacco to all countries have 
averaged 140,000 tons annually, valued at upward of 
$24,000,000. 



Christmas Island. 

Sir John Murray, the eminent English explorer, has 
recently returned from a six months' expedition to 
Christmas Island, a small islet twelve miles in length 
by six miles in width, situated in the Indian Ocean, 
about- 220 miles from land. The island is in reality 
a dense forest, but is famous for its rich phosphate 
deposits, the working of which constitutes the staple 
industry of the colony. The population comprises 
thirteen whites, including a doctor, chemist, and engi- 
neer, with their families, and 720 Indian coolies, all 
engaged in the phosphate mines. There is no anchor- 
age, but a splendid open roadstead, and the depth of 
the water round the island varies from three to four 
miles. The most interesting features of the island 
are the animals and plants. The place is overrun with 
a carious red crab, specimens of which were discov- 
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ered measuring about eighteen inches across the back. 
The most salient characteristic about them is that 
they are excellent tree climbers, and regularly once 
a year they migrate from the trees in one huge colony, 
like ants, to the sea to hatch their eggs, after which 
they return inland, the whole journey occupying about 
fifteen days. Sir John, only discovered two mammals 
upon the island, which were species of rats hitherto 
unknown. One, which infests the coasts, is black in 
color, while the other, indigenous to the inland 
plateau, is brown. They are so abundant that a num- 
ber of terriers have been imported with a view to 
their extermination. Sir John Murray experienced 
considerable trouble in piercing the forests to the cen- 
tral plateau, which is some 1,000 feet above sea level, 
owing to the prolific and thick growth of the vege- 
tation. One night he lost his way and had to subsist 
upon the tops of sago palms. An administrative body 
has recently been dispatched to the island, and build- 
ings for the public business are to be erected. The 
climate is perfect, resembling a hot English summer. 
Prior to the British annexation the island was unin- 
habited. 
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NEW GAS BATTERY. 

A new gas battery has been lately devised by a 
German inventor, Andrew Plecher, which presents 
some interesting peculiarities. The electromotive force 
is produced by the combination of hydrogen and 
oxygen, this being brought about by using the well- 
known properties of finely divided platinum. The 
diagrams show the section and exterior view of this 
battery, which consists of a series of chambers, C. 
made of a specially prepared material; for this pur- 
pose a mixture of clay or plaster with a solution of 
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NEW GAS BATTERY. 

chloride of platinum is generally used. The vessels 
are dried and then baked so as to harden the material 
and decompose the platinum salt, when the metal 
assumes a finely divided state. In the interior of 
the vessel is a system of conductors, a, formed by 
rods or wires attached to the walls; the conductors 
of all the vessels are connected to a common terminal, 
A. On the exterior of the vessels is placed a similar 
system, 6, connected to the terminal, B. The vessels 
rest upon a lower portion, D, with inclined walls, 
and having at the bottom -an escape-cock, E. At the 
side is an opening, H, for the admission of the gas. 
The battery is put in action by introducing hydrogen 
by this opening, the battery being filled with the 
gas, while the oxygen at the exterior is furnished by 
the surrounding air. The two gases penetrate into 
the porous walls of the vessel and combine- under the 
influence of the finely divided metal; water is formed 
by this combination, and this runs down the sides of 
the interior and is taken out at the bottom, while 
that formed at the exterior of the vessels is collected 
in a trough, T, surrounding these. This combination of 
the gases sets up an electromotive force between the 
terminals, A and B. It has been found that the combina- 
tion of the gases may be increased by the action of an 
induction coil, Z, whose secondary circuit is connected 
to the terminal, A, on the one hand, and on the other 
to an exterior conductor, M, placed at a short distance 
from the walls of the vessel. In this battery no elec- 
trolyte is needed; it is even best to get rid of the water 
as much as possible, and its evaporation may be 
hastened by a current of air. Palladium may be used 
instead of platinum, as its action is similar in this 
respect. The action is not confined to hydrogen and 
oxygen, but other gases may be used. 

■♦<»>— 

The chimes of St. Patrick's Cathedral, New Yonk 
city, are now rung by compressed air, the bells being 
actuated through the medium of electrical devices. 



Automobile News. 

There are at present 170 automobiles in use in the 
city of Brussels. 

The Austrian military authorities have been experi- 
menting for two years on the value of automobiles for 
conveying stores and ammunition, and they now intend 
to test the possibilities of transporting troops at this 
year's maneuvers. 

The firm of Panhard & Levassor has come to Amer- 
ica to obtain a sparker for the engines of their car- 
riages. We refer to the auto-sparker made by the 
Motsinger Device Manufacturing Company, of Pendle- 
ton, Ind. One of the machines was sent over to France, 
and after exhaustive tests it was decided to adopt the 
auto-sparker, and the French patent was purchased. 
This is, we believe, the first instance where makers 
of motor carriages abroad, especially in France, where 
the industry may be said to have originated, have 
turned to America to bbtain one of the most impor- 
tant parts for the construction of their vehicles, and 
it also shows how essential it is to take out French 
patents on mechanical devices of this nature. 

A series of tests has been made on the tracks of the 
Northern Railroad, in France, with a new type of 
automobile passenger car. It has been built by Pan- 
hard & Levassor, and has a 4 horse power motor of 
the petroleum type. Two seats run along each side, 
accommodating 20 persons, and the conductor's place 
is in the middle, toward the front. The motor, placed 
in the front of the car, is thrown into gear by a clutch 
operated by a foot-lever, while a hand-wheel gives 
four speeds of 7, 11, 15, and 22 miles an hour. As the 
car is built to run upon the railroad track, the differ- 
ential is naturally suppressed, and this has led to some 
other changes in the mechanism, especially that of 
the forward and reverse movement. The whole is now 
controlled from the same hand-wheel, and arrows in- 
dicate the direction of movement. The refrigerating 
tubes are placed upon the roof. This car is to be 
sent to Algeria and will be put in service over a sec- 
tion of narrow-gage railroad. 

A service of motor omnibuses has been established 
In London. The company responsible for this ener- 
getic step is the Southwestern Motor Company, and 
the vehicles will ply through Batham, Streatham, Toot- 
ing, and Wandsworth, the most densely populated 
southwestern suburbs of the metropolis. Locomotion 
between these points and the City is very inadequate, 
so that probably the public will appreciate the new 
means of transit. The preliminary service consists of 
four cars which will travel at a maximum speed 
of twelve miles an hour. If the enterprise is success- 
ful other vehicles will be added, but since motor loco- 
motion in London hitherto has been attended with 
failure, it was decided to carry out the experiment on 
a small scale. The vehicles are of the covered 
wagonette type with accommodation for eight pass- 
engers inside and two on the box seat wiMi the driver. 
The sides are removable, so that in hot weather the 
cars will be quite open. They are handsomely finished 
in natural wood and run on broad rubber-tired wheels. 
The fare is two cents per mile at present, but if the 
enterprise is successful probably the tariff will be 
reduced. 

The Chauffeur contains an interesting account of the 
automobile situation in Madagascar. There are few 
colonies where the automobile seems better adapted 
than Madagascar. The conditions in this country are 
somewhat special; on the one hand, the intelligence 
of the natives is considerably above the average, and 
on the other the capital, Tananarive, is situated in the 
center of the island, and united only by roads to its 
two supply-ports, Majunga and Tamatave. An auto- 
mobile system between the first-mentioned town and 
the capital will soon be in operation, and the second 
line, from Tamatave to Tananarive, will shortly fol- 
low. For the latter, six of the most skillful operators 
from the Paris factories are about to start for the 
island with six machines of the Geo. Richard and 
Panhard types. These men will organize the system 
and train the natives to conduct the machines and keep 
them in order. It is proposed to run them with alcohol 
obtained from cane-sugar. In the first enterprise, un- 
der a French company, the machines are of the Pan- 
hard and De Dietrich makes; for these gasoline is 
to be used, but some trouble is expected on account of 
the rapid evaporation due to the heat. The second 
enterprise is headed by a native of Madagascar. It 
is proposed also to try the Koch automobiles, which use 
ordinary petroleum, upon both these systems. The 
roads, as it appears, are very fair, but one difficulty 
is experienced on account of the bridges, as at present 
these are made by trunks of trees bound together and 
thrown across the streams. Passengers and freight are 
now transported by native carriers, and the cost is 
naturally very high. Under these conditions any great 
amount of traffic with Tananarive would be impossible. 
The use of the automobile is therefore quite in order, 
and the result of the trials will be followed with inter- 
est. These are to be reported from time to time by the 
conductors in charge. 
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MANUFACTURE OF PLATE GLASS. 

Among the numerous branches of manufacture 
which have made Pittsburg and the valleys of the 
Allegheny and the Monongahela the most famous indus- 
trial center in the world, the manufacture of glass in its 
various forms hold a prominent place. The subject 
of our front page engraving is the Charleroi plant of 
the Pittsburg Plate Glass Company — one of ten differ- 
ent establishments which are controlled by that great 
organization. The plant as here described is thor- 
oughly up-to-date, and may be taken as illustrative of 
the latest processes in this industry. 

The raw materials for the glass consist of sand, 
;:alt cake, soda ash, limestone, charcoal and arsenic. 
These are brought to the works on cars, which are 
run up on to a trestle that extends above a series of 
bins in the storage house. The various materials 
are dumped into their respective bins, from which they 
are shoveled, in the proper portions, into two-wheeled 
hand-carts, known as "batch wagons," and wheeled 
to the weighing machines, where the proper propor- 
tions of each constituent are determined by weight. 
The material is then thoroughly mixed, and wheeled 
to the casting-hall furnaces. Over 50 per cent of the 
mixture consists of sand, the grade of sand used in 
the manufacture of plate glass being an almost pure 
silica. 

The Melting Pots. — The melting of the mixture 
is done in large clay pots which are 44 inches in 
diameter and 3 feet deep. As these pots have to be 
exposed to a fierce heat of nearly 3,000 degrees, the 
greatest care has to be taken in the selection and 
preparation of the clay from which they are molded. 
The "pot-clay," as it is called, is somewhat similar 
to firebrick clay; but it has to undergo a most careful 
and thorough kneading by foot in order to give it the 
proper consistency and the remarkable tenacity which 
is one of its chief characteristics. The kneading is 
done in a large square vat by specially trained work- 
men, who tramp sideways from end to end of the 
vat, stamping down the clay as they go. A poorer 
grade of the same clay is prepared for manufacturing 
the furnace doors. After kneading, the clay is taken 
to a room above, where the pots are carefully molded 
by hand, the molders building up the circular wall of 
the pot by working in a handful of the clay at a time, 
each lump being thoroughly kneaded into the piece as 
it grows into shape. The walls of the pot are 4% 
inches thick. After the pot is completed it is left 
to dry by natural heat. The furnaces are arranged 
as shown in our engravings. The bottom of the fur- 
nace is level with the floor of the furnace room, and 
each furnace has ten vertically sliding doors, five on 
each side. The whole structure is built of first-class 
firebrick, the sliding doors consisting of large molded 
slabs of clay. In this particular works there are five 
of these furnaces, three of which are in continual 
operation, the others being held in reserve. 

Melting and Casting. — After the mixture of sand, 
salt cake, soda ash, etc., has been placed in the melt- 
ing pot, it is picked up by a mammoth pair of tongs, 
brought by an overhead traveling crane to the furnace 
and placed on the floor of the same. After the doors 
are closed and sealed, the producer-gas is turned on, 
and in fifteen hours the mixture is melted ready for 
pouring. The door is then lifted and a large, wrought 
iron, balanced, pair of tongs is swung into the furnace 
by a traveling crane. The pot is withdrawn and 
brought to the casting table, a view of which is shown 
in our lower front-page engraving. The casting table 
is a carefully-trued surface of cast iron, and travels 
on a track laid between two lines of annealing fur- 
naces. Upon one end of the table is a hollow cast 
iron roller 18 inches in diameter, which extends 
entirely across the table. Down each edge of the 
table is laid a strip of iron, half an inch in thickness, 
upon which the roller travels. Around each end of the 
roller is wound a chain, which is carried to the oppo- 
site end of the table, to the drum of a hand-winch. 
For convenience of operation the melting furnaces and 
the annealing furnaces are laid out at right angles 
to each other, intersecting at their common center. An 
overhead electrical crane carries the pot of molten 
glass up to the line of the annealing furnaces where 
it is set down and picked up by a small jib locomotive 
crane, which travels on a track that runs the full 
length of the aunealing furnaces as shown. By this 
crane it is carried to the casting table, where the con- 
tents of the pot are poured out immediately in front 
•f the roller already referred to. The roller is then 
drawn forward, and as it is raised above the table 
by just a half inch, or" the thickness of the side strips 
upon which it travels, it follows that the molten glass 
is rolled out in a sheet of just that thickness. By the 
time it has been rolled out the glass has cooled suf- 
ficiently to be moved, and the door of the annealing 
furnace is raised and the sheet pushed forward into 
the furnace. 

Annealing. — The object of annealing is exactly the 
same as that of annealing in the manufacture of steel; 
namely, to take out any cooling strains which may 
have been set up in casting, and to allow the molecules 
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to rearrange themselves and take up a position which 
will leave the plate absolutely free from initial strains. 
The annealing furnace is heated to the proper tem- 
perature, about a cherry red, and as soon as the plate 
has been introduced the gas is shut off and the plate 
is left in the furnace for from four to five days. 

Grinding. — The glass plate as taken from the an- 
nealing furnace is half an inch in thickness, and it 
now has to undergo the grinding and polishing pro- 
cesses, during which it will be reduced to the finished 
thickness of a quarter of an inch, an eighth of an 
inch being lost on each side of the plate. The rough 
grinding is done between series of grinding tables ar- 
ranged in groups of three, each group consisting of a 
lower and two upper tables. The lower table is a 
large cast iron rotating disk which has been faced 
and carefully trued up. The plate is laid upon this 
and secured to it with plaster of Paris. Bearing upon 
the glass plate are two circular runners, one of which 
is 12 feet and the other 14 feet in diameter. The two 
runners are journaled in a trussed frame which ex- 
tends across the top of the machine, and they are 
driven by means of miter gears and shafting. The 
bottom face of the runners is shod with a number of 
parallel, cast iron, serrated bars, which are spaced 
about 3 inches apart. The grinding is started at 
a slow speed, the runners moving at the rate of about 
two revolutions to the minute. As it proceeds, the 
speed is increased until it reaches a speed of 30 revo- 
lutions to the minute. Sharp river sand and water 
are fed to the plate, and as not merely the runners, 
but the table below, are constantly rotating, the grind- 
ing is perfectly even over the whole surface of the 
glass, and a remarkably true surface is secured. When 
about an eighth of an inch has been taken off, the 
plate is turned over and the rough grinding is re- 
peated on the opposite side. As the sand and water 
flows from the grinders it is carried to a series 
of pits and boxes where it is graded into four grades. 
Polishing. — The plate as it comes from the rough 
grinders is somewhat opaque and its surface has a 
milky appearance. It is now necessary to give it a 
finish polishing, which is done in a separate room 
upon a large number of low tables of the kind shown 
in our engraving. Down the full length of each 
table extends a stout cast iron girder, to which is at- 
tached at intervals of about 20 inches a series of 
transverse wrought iron bars. Through the end of 
each of these bars extend the vertical shafts of a 
series of felt-covered polishing disks. The pressure 
upon these disks is regulated by means of cup-shaped 
weights which are placed upon their vertical spindles. 
The polishers are fed with a rouge which is somewhat 
similar to the polishing rouge of jewelers, but is of 
coarser consistency. The longitudinal girders before 
referred to are connected to the crank-arm of a series 
of spur wheels driven, in each case, by a 75 horse 
power engine, and by this means an oscillatory move- 
ment is given to the whole series of polishers. It 
takes about 12 hours, 6 hours to each side, to give the 
proper finish polish to a plate of glass. When the pol- 
ishing is completed, the plates are stamped and taken 
to the salesroom, where they are carefully examined 
by experts both for finish and quality. Any faults, such 
as small bubbles, unmelted portions of the original 
mixture that may have come through the process, 
scratches, etc., are cut out, or, if it is necessary, the 
whole plate condemned. The capacity of the Charleroi 
works is about 3,000,000 feet of finished glass per 
annum. The total capacity of plate glass by the whole 
ten establishments of the Pittsburg Plate Glass Com- 
pany is 22,000,000 feet per annum. 
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The Marconi Patents. 

Marconi's patents have been declared valid in the 
suits brought against the Anglo-Italian inventor by 
the owner of the Dolbear patents for a mode of elec- 
trical transmission without wires. The suit was 
brought in the United States Circuit Court, Judge 
Alfred C. Coxe presiding; damages of $100,000 were 
asked for. Marconi's answer was that his apparatus 
was an original invention and did not infringe on the 
Dolbear patent rights. He had two expert witnesses — 
Dr. J. A. Fleming, of London, and Prof. C. R. Cross, 
of the Massachusetts Institute of Technology. Dr. 
Fleming in his testimony, which was made in the 
form of a deposition, said that he had tried the 
Dolbear patent instruction, and he had failed to obtain 
any such signals or effects as described therein. No 
evidence was heard on the side of the plaintiff. The 
suit was dismissed, and the assignee did not wish to 
offer any testimony, it being claimed that the plaintiff 
had decided that wireless telegraphy without selec- 
tive arrangements had no commercial value. 
. ^ « ■ » «» . 

We regret to note the death of John Charter, Sr., 
the inventor of the Charter gas engine, who died at 
his home, at Sterling, 111., on April 30. He was born 
in Freiberg, Germany, in 1838, and came to America 
in 1844, settling in Pennsylvania. In 1882 he invented 
the Charter gas engine, which was the first engine of 
its kind in the world to use gasoline direct. 



Electrical Note*. 

There are 150 miles of electric railways In Spain, 
of which Madrid has 16 miles. 

Minister Smith reports from Monrovia, February 
26, 1901, that Mr. T. J. R. Faulkner, a civil engineer 
from the United States, has placed that city in tele 
phonic communication with White Plains, a settlement 
25 miles up the St. Paul's River. This is the loagest 
line in the country. 

There seems to be an opening for electric fire pumps 
in many of our large towns. They could be trans- 
ported to the scene of the conflagration and power 
can readily be obtained from the trolley wires. The 
engines might either run on the rails or be drawn 
by horses, or they might be provided with storage bat- 
teries and run as automobiles. 

The Lexington Avenue Line of the Metropolitan 
Street Railway Company of New York is now operated 
by electricity as far as Twenty-third Street and Broad- 
way, the road having been converted on May 6; and 
May 11 the cable service on the Columbus Avenue Line 
will be replaced by electricty, and a similar change 
will be made on the Broadway system on May 18. 
There will then be no cable lines in operation in Man- 
hattan. 

At the Buffalo Exhibition visitors will have the op- 
portunity of seeing a small building made of alumini- 
um. Niagara Falls is the principal aluminium manu- 
facturing place in the world, and the white metal is 
a product of two principal factories located there, 
current being taken from both of the great power 
companies. This structure will be octagonal, and it 
will be as large as can be built in a space 15 feet 
square. The height will be about 22 feet, and it will 
be made of No. 24 sheet. 

The Navy Department has been giving careful at- 
tention for some time to the subject of wireless 
telegraphy with a view of ascertaining how far it can 
be practically applied to the naval service. The subject 
has now advanced to a point where Secretary Long 
has appointed a special board of officers to make a 
thorough inquiry concerning it. The meeting of these 
officers will take place at. Newport, and it is expected 
that their conclusions will determine to what extent 
the wireless system can be utilized for the navy. 

Consul-General Guenther, of Frankfort, says that 
the captain of a channel mail steamer, which is 
equipped with an apparatus for wireless telegraphy, 
reports that on his last trip a message was received 
from the French light-ship, which is anchored about 25 
sea miles from Dunkirk, stating that the latter would 
be unable to light up the next night unless help arrived 
from shore. The captain at once sent a second wire- 
less message to La Panne, on the Belgian coast, from 
which point it was forwarded to Dunkirk by the regu- 
lar telegraph line. From this place a boat was dis- 
patched to the light-ship and the necessary repairs 
were made. 

Consul-General Bittinger, of Montreal, under date 
of April 11, 1901, says that there are 102% miles of 
electric road in' that city; as motor power, there are 
available six engines of 600 horse power each, one 
engine of 3,000 horse- power, twelve 200-kilowatt gen- 
erators, six 300-kilowatt generators, and one 1,500-kilo- 
watt generator. The rolling stock consists of 372 
closed and 370 open cars. The company's capital at 
present is $5,500,000 paid up. In 1900, the company 
carried 43,362,262 passengers. Last year's business 
showed a net profit of $647,246.64, as compared with 
$630,870.61 for the year 1899. The above does not in- 
clude the suburban roads. 

Consul Jones, of Funchal, March 2, 1901, says that 
the Eastern Telegraph Company has just finished lay- 
ing a cable from Falmouth to St. Vincent, Cape Verde 
Islands. It passes through the office of the Western 
Telegraph Company, Limited, at Funchal, and is 
worked in connection with the Cape-St. Helena route. 
The latter company has landed four cables at Funchal 
— two to Lisbon and two to St. Vincent. One of the 
Lisbon cables is continued to Brazil and connects 
that country with Europe. The direct cable route 
from Funchal to the United States, adds the consul, is 
via Lisbon and the Azores. The tariff to New York 
is about 50 cents per word. 

The illumination of a clock face is undoubtedly an 
important business, and it is a matter for surprise, now 
that the electric light is obtainable in so many quarters, 
that progress in this direction has not been more 
rapid. As pointed out by Mr. A. A. Johnston in a paper 
on this subject before the Society of Arts, gas is the 
worst form of illuminant for the illumination of 
clocks. It corrodes the works, smokes and discolors 
the glass, dries up the oil, and is altogether most 
unsuitable. Lamps are preferable to gaslight, hut 
the advantages of the electric light over all others for 
this purpose must be generally admitted. One ad- 
vantage not specifically mentioned by Mr. Johnston, 
says the English Electrical World, is the ease with 
which the illumination of the dial can be made auto- 
matic when electricity is the lighting agent. 
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THE MASTODON AT THE BROOKLYN INSTITUTE 
MUSEUM. 

BY PROF. ALFRED G. MAYER. 

During the summer of 1899 a skeleton of Mastodon 
giganteus was found upon the farm of Frederick W. 
Schaeffer, at Newburg, N. Y. 
This skeleton was purchased by 
members of the board of trustees 
of the Brooklyn Institute Mu- 
seum, and is now mounted and 
on public exhibition at the Mu- 
seum building, on Eastern Park- 
way, Brooklyn. 

The skeleton is almost com- 
plete, so far as the trunk is con- 
cerned, but most of the leg-bones 
were not found. These have 
been replaced in plaster or from 
other mastodon bones. 

The skeleton was found about 
four to six feet below the sur- 
face, lying upon the clay bottom 
of what had been a small pool of 
water. After the death of the 
mastodon this pool became par- 
tially filled with a layer of peat, 
having a maximum thickness of 
about three and one-half feet. 
Numerous sticks gnawed by 
beavers were found scattered 
through this peat, showing that 
the beavers had lived there long 
after the death of the mastodon. 
The peat was covered with a 
layer of clay and of black loam 
about two and a half feet in 
thickness. 

There is some reason to sup- 
pose that the Brooklyn masto- 
don died long after the glacial 
period, but a careful examina- 
tion of the locality must be carried out by some com- 
petent physiographical geologist before any statement 
to this effect can be made with certainty. The 
Brooklyn mastodon was an adult individual, and is 
peculiar in that the tusks curve upward and inward, 
their outer points being not more than eight inches 
apart. 

In most mastodon skeletons it will be remembered 
that the tusks bend outward. There are no traces of 
tusks having been present in the lower jaw. Such 
tusks are seen in young mastodons, but they were shed 
at maturity by the females and occasionally replaced 
by a permanent tusk on the left side in the males. 

The mastodon was common from Mid-Tertiary times 
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probably survived long after the latter disappeared. 
It is certain that prehistoric man hunted the mammoth 
in Europe, for numerous remains of carved mammoth 
bones are found in the caverns of the Vfizere and at 
other places in France. Among these is a rude drawing 
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of the mammoth executed upon a 
ivory. 

Mill* 



slab of mammoth 



until near the close 
United States, from 
and from the west 
banks of the Hudson 
River to the Missis- 
sippi Valley. 

It was rare to the 
eastward of the 
Hudson, and this 
river probably 
proved a barrier to 
its migrations. 

Several good skel- 
e t o n s have been 
found at Newburg, 
where they appear 
to have become 
mired in soft 
swampy ground. 
There is reason to 
believe that the ani- 
mal fed upon the 
twigs and leaves of 
trees, for half-digest- 
ed spruce twigs were 
found in the midst 
of the ribs of one of 
the Newburg masto- 
dons. 

The m a s to d o n 
probably presented 
the appearance of a 
huge hairy elephant 
-having remarkably 
long, massive tusks. 
Although we have no 
direct evidence, 
there is some reason 
to believe that man 
coexisted with the 
mastodon in North 
America. 

The mammoth 
(Elephas primige- 
nius) lived in North 
America at the time 
Of the mastodon and 



of the glacial epoch, over the 
the Gulf of Mexico northward 



LAUNCH OF THE "CONSTITUTION." 

The accompanying photographs, which were taken 
the day after the launch of the "Constitution," are 
instructive as showing the difference between "Con- 
stitution" and "Columbia," at least in that portion 
of the two boats that shows above the water-line. In 
our last issue we gave full plans of the construction 
of the new boat, and stated that the chief difference 
would lie in the saving of weight in the hull of the 
boat, due to the adoption of an entirely novel system 
of framing, and in an increase of beam by exactly one 
foot. The dimensions of the "Constitution" are: 
Length over all, 132 feet 6 inches; beam, 25 feet 2Y2 




inchei; draft on normal displacement, 19 feet 10 
inches, at which draft the water-line length will be 
89 feet 9 inches. In a comparison with the "Inde- 
pendence," which may be taken as representing the 
most up-to-date construction of the conventional type, 
it was shown that the longi- 
tudinal framing adopted in 
"Constitution" has resulted in 
the reduction of the total weight 
of the plating from 30 tons in 
"Independence" to 22 tons in the 
Herreshoff boat. There is also 
a saving as compared with 
"Columbia" due to the substitu- 
tion of a plate-steel deck covered 
with cork tiling for the relative- 
ly heavy wooden deck used in 
"Columbia." Against this re- 
duction of weights is to be put 
the fact that the sail-plan of the 
new boat has been increased by 
10 per cent over that of "Colum- 
bia," which means that the spars 
and rigging must be proportion- 
ately stronger and heavier, and 
that the weight of 1,300 square 
yards of extra canvas must also 
be added in. The extra weight 
due to this increased sail spread, 
moreover, is carried at an aver- 
age height of 40 or 50 feet above 
the deck and, therefore, will off- 
set some of the weight saved in 
the hull plating and deck. More- 
over, the body of the boat is 
larger, and this again will offset 
some of the weight saved. But 
even after all is said and done, 
it is probable that although 
"Constitution" is a larger and 
far more powerful boat, her dis- 
placement will be about the same as that of "Colum- 
bia." The photographs show at once that there is much 
more boat above the water, her freeboard being from 
9 inches to a foot greater than that of her predecessor; 
in fact, she has such high topsides as to be suggestive 
in this respect of "Shamrock II." The tumble-home 
which was so marked in "Columbia" is less noticeable 
in the new boat. The bow is very lofty and its sec- 
tions are more round and full, giving the boat a 
more seaworthy appearance, and suggesting that she 
ought to make splendid weather of it when thrashing 
her way to the weather mark against a strong breeze 
and a lumpy sea. The quarters and stern appear to 
be deeper than those of "Columbia," and when she 
heels, "Constitution" will derive not a little sail-carry- 
ing power from the modeling of these long and power- 
ful quarters. At the 
.same time we think 
that, from an artistic 
point of view, she is 
scarcely as beautiful 
a boat as "Colum- 
bia," although she 
will doubtless beat 
that boat by from 
5 to 10 minutes, ac- 
cording to the state 
of the wind and sea. 
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" CONSTITUTION " THE DAY AFTER THE LAUNCH. 



Mr. Charles Davi- 
son, a well-known 
authority on Seis- 
mology, contributes 
an article on "The 
Progress of Seismol- 
ogy During the Nine- 
teenth Century" to 
Knowledge. The fol- 
lowing is a short ex- 
tract: "Changes in 
the amplitude, period 
and direction o f 
earthquake - vibra- 
tions are readily dis- 
tinguished without 
instrumental aid; 
but seismographs 
have done more than 
merely add precision 
to the evidence of 
our senses. They 
have rendered mani- 
fest features of the 
earthquake - motion 
that would otherwise 
have passed unno- 
ticed. Still more in- 
teresting are the rev- 
elations of the hori- 
zontal pendulum with 
regard to the pulsa- 
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tions of distant 
earthquakes. By 
the disturbance of 
magneto graphs, 
levels, or lakes, 
the propagation 
of surface undu- 
lations to im- 
mense distances 
had been known 
for more than a 
century. For the 
fuller knowledge 
gained during the 
last twelve years, 
we are indebted 
to the late von 
Rebuer -Pasch witz 
and those upon 
whom his mantle 
has fallen — Prof. 
Milne, Dr. Agam- 

ennone, Mr. Oldham and others. Much 
still remains to be learnt in this fas- 
cinating field of inquiry, but it is no 
slight feat to have proved that, in 
an earthquake, two series of elastic 
waves traverse the body of the earth 
with velocities of not less than 9 and 
5 1-3 kilometers per second respectively; while the 
slow-period undulations spread over the surface at the 
rate of 3 kilometers per second, the latter having been 
traced to distances of more than four-fifths of the 
earth's circumference. It is an achievement worthy 
of the last years of the century. While the more 
obvious earthquake phenomena were well known fifty 
years ago, closer study has revealed others of equal 
importance. Statistical inquiries have proved that 
earthquakes are far more numerous than was formerly 
supposed, the most modern estimate being that one 
takes place on an average every half-hour." 
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THE 18-INCH GATHMANN GUN, MOUNTED ON FBOOF CARRIAGE. 




GATHHANN 18-INCH TORPEDO GUN. 

BY EMIL GATHHANN. 

The Gathmann 18-inch gun which was recently 
completed at the Bethlehem Iron Works is essentially 
a torpedo or high-explosive, shell-throwing weapon. 
This is the reason for making the gun of so large 
a bore, as shells containing enormous explosive charges 
are to be thrown therefrom. The following are par- 
ticulars of construction and ballistic data, as obtained 
at recent proof firing at the Bethlehem Proving 
Grounds, Reading, Pennsylvania. 

Total weight 59.8 tons 

Total length 44feet 

Diameter over chamber 45 inches 

Thickness over powder chamber 13J4incb.es 

Max. tans;, resistance, square inch 40,300 pounds 

Max. rad. resistance, square inch 38,500 pounds 

Rifling, Gathmann type. 

Twist , Zero to 1 in 85 

Powder charge 310 pounds 

Gathmann type of rod. 

Projectile 1,800 pounds 

Explosive charge of projectile 630 pounds 

Pressure in powder chamber 20.000 pounds 

Muzzle velocity, expected 2,100 foot seconds 

The mean of eight proof rounds fired is as follows: 
Projectile, 2,000 pounds; powder, 300 pounds; muzzle 
velocity, 1,900 feet; pressure, 19,000 pounds. From 
these data it will be seen that with the Gathmann regu- 
lar 18-inch torpedo shell carrying 600 pounds of de- 
sensitized guncotton, total weight only 1,800 pounds, a 
velocity of about 2,100 foot seconds can be expected 
with about 20,000 pounds maximum chamber pressure 



DIAGRAM SHOWING CONSTRUCTIVE FEATURES. 

when Gathmann form of powder is used. This will 
give quite a fiat trajectory to any range at which 
modern ordnance is likely to be employed, and an 
extreme range equal to that of any service gun. The 
total energy of impact of an 1,800-pound solid shot at 
this velocity will be some 55,000 foot tons, which 
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is much greater 
than can be ob- 
tained from the 
navy's new 12- 
inch 40 - caliber 
rifle with its 850- 
pound projectile 
at 3,000 feet muz- 
zle velocity. The 
smashing effec. 
of the 1,800-pound 
shot would cer- 
tainly be very 
great. When a 
Gathmann 18-inch 
aerial torpedo, 
carrying over 600 
pounds of high 
explosive, im- 
pacts against the 
target, the strik- 
ing energy will 
he truly enormous. The writer has 
calculated, and Lieut. Meigs, Ordnance 
Engineer of the Bethlehem Steel Com- 
pany, agrees thereto, that some half 
million of foot tons energy will result 
therefrom. 

In reply to the experts who tell us 
that the effects on heavy armor plates of the torpedo 
shell will be nil, it may be said that from tests al- 
ready made with 12-inch torpedo shells fired from 
army 12-inch rifles at high velocity (2,000 foot seconds 
and over) carrying a charge of from 140 to 200 pounds 
of wet guncotton, it has been determined that a for- 
ward direction is always given to the explosive wave 
when the torpedo is detonated by a base fuse. Armor 
plates of 10 and 12 inches in thickness, together with 
their entire backing, were repeatedly destroyed, or 
in fitter language entirely obliterated, as can be seen 
by the official photographs. To determine the effect 
of very large charges of high explosives against the 
heaviest of armor plates, a wooden box containing 
500 pounds of guncotton compressed in cakes was 
suspended and placed in contact with the vertical and 
convex face of a large Harveyized armor plate, 17 
inches thick and 8 by 10 feet section. Upon detonation 
of charge the plate was smashed to fragments and 
the supporting structure entirely demolished. To ob- 
tain full force of any high explosive upon armor 
plate or other strong structures (that is, to utilize 
energy in doing disruptive work) it is necessary that 
explosives be in a very close contact with objects at- 
tacked. With the torpedo shell invented by Mr. Louis 
Gathmann, this condition of close contact of explosive 
charge with target against which it is impacted is 
realized. The safety detonator and base fuse devices, 
the joint inventions of Mr. Louis Gathmann and of 
the writer, insure with certainty the safe delivery of 
torpedo from bore of gun, and the detonation of the 
explosive charge upon impact of torpedo with any 
resisting target. 

The problems connected with the building of the 
large caliber guns which are needed in this system 
of ordnance (18 inches in this instance) are prin- 
cipally those well known in the practice of modern 
ordnance construction and design. Nevertheless nu- 
merous new features have been incorporated in the 
18-inch Gathmann gun which have proven of great 
value in actual trial. 

A few words more to explain just what is meant by 
the Gathmann system. The problem has not been 
one of devising ways and means to get the high ex- 
plosive out of the gun gently, for desensitized gun- 




BEAB VIEW OF TARGET CONSISTING OF 10 INCH PLATE BACKED BY 
180 TONS OF EARTH. 



XHE TARGET AFTER BEING STRUCK BY GATHMANN 12-INCH SHELL, 
CONTAINING 800 POUNDS 07 WET GUHC0TTON. 
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cotton and numerous other high explosives (though 
we always prefer guncotton) will stand all manner of 
rough treatment without the least danger. The prob- 
lems — for there were more than one — have been, in 
order of their importance, first, an insensitive high 
explosive incapable of detonation or explosion either 
from shock in a gun or heat of powder gases, even 
though exposed directly thereto, and which requires 
the close contact of strong initial detonation to insure 
of its own detonation. Second, a detonator or fuse 
which would insure with certainty the non-detonation 
or explosion of main shell or torpedo charge of high 
explosive, until said torpedo had been discharged 
from gun and had struck a resisting target. Third, a 
shell or explosive carrier which would give a maximum 
carrying capacity of explosives for a given total 
weight, and deliver said explosive in intimate contact 
with target. Fourth, a form of grain of progressive- 
burning, propelling powder, which insures a uniform 
distribution of said propelling charge in chamber of 
gun, and consequently gives uniform and reliable low 
chamber pressure, obviating wave action of gases. 

That all of the above-named problems have been 
solved by the Gathmann invention has been proven by 
the' numerous tests already made under government 
supervision during the last three years, with 6, 8 and 
12-inch weapons. The method by which these prob- 
lems have been solved is termed the Gathmann sys- 
tem. The coming tests of comparative efficiency of 
the service 12-inch rifle and the Gathmann Aerial Tor- 
pedo Gun against two similar target structures of 
12-inch Kruppized plates, 8 by 16 feet dimension, will 
determine the final and really most important prob- 
lem of all: that of relative efficiency. The torpedo 
gun and the 12-inch service army rifle are of about 
equal weight and cost, and the advocates of the new 
weapon claim that ten hits from the latter will in 
nowise equal the destruction of one hit from the 
torpedo shell. In an early issue we shall give the 
results achieved by the 12-inch gun in firing service 
shells filled with a high explosive. 



MALARIA AND ITS PREVENTION. 

Since the work of Laveran (1880) proved malaria to 
be a fever caused by the invasion of the blood by 
minute animal organisms, steady progress has been 
made in the work of probing and elucidating the 
etiology and pathology of this dreadful scourge. Eng- 
lish, Italian and German workers have competed with 
each other in their attempts to limit this dread disease, 
if not exterminate it, and of their work an immense 
bibliography remains as a monument to-day. 

We have already published a considerable number 
of papers upon malaria and its prevention, and upon 
the Anopheles, but a few brief notes relative to some 
investigations which have recently been carried on 
may prove of interest. The prime cause of malaria 
being known, its method of invasion having been sat- 
isfactorily demonstrated, and the official seal of scien- 
tific approval of these facts having been obtained in 
Lord Lister's recent address to the Royal Society, it 
remains now to apply our knowledge in a practical 
way so as to evolve some method or methods of pro- 
phylaxis and thereby crown a piece of scientific work 
as far-reaching in its power to benefit the 
whole human race as any of those brilliant 
discoveries which have made the Victorian 
age conspicuous above all others. Some of 
the members of the various expeditions have 
advocated the wholesale destruction of mos- 
quitoes by surface drainage and by the treat- 
ment of their breeding puddles with sub- 
stances fatal to their development. Others 
have suggested a careful and more extensive 
use of mosquito-proof curtains and blinds, 
while one distinguished authority holds that 
the continuous administration of quinine is 
likely to give the best results. The efficiency 
of surface drainage appears to have been 
known as far bac"; as 500 B. C, and it is 
doubtless one of the surest methods of ex- 
terminating the mosquito, but in districts 
unsuitable for any cause, the application 
of larvicidal substances (petroleum, tar, 
lime, etc.) has been suggested; but so far 
as experiments go the effect of such applica- 
tion has proved too transient to be of much 
value. The general point is to avoid being 
bitten by infected mosquitoes by night, and B 

also by day, for, notwithstanding statements 
to the contrary, Mr. R. Fielding-Ould says 
in Nature that he has repeatedly noticed Anopheles 
gorging themselves in full daylight, though no doubt 
their habits are chiefly nocturnal. For this purpose 
the constant use of mosquito curtains of a prepared 
kind is essential, but only too frequently one finds 
in the tropics curtains of an utterly useless kind. 
Either they are torn or the mesh is too large, or by 
their arrangement the free ingress of mosquitoes is 
possible. They are best fixed on four posts on the 
four corners of the bed, and as the netting descends 
around the bed, it should be tucked in under the 
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mattress. The inclosed space should be of sufficient 
size to allow a certain freedom of movement during 
sleep so that the danger of coming in contact with 
the netting is impossible. Celli recommends that 
windows should be protected by wire netting and 
meshes which measure only from one to one and a 
half millimeters square and that all doors opening 
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POWDER CHARGE FOR 18-INCH TORPEDO GUN. 

exteriorly should be protected by a cage of similar 
netting so as to oppose two screens to the ingress of 
the mosquitoes, as shown in our engraving. He further 
suggests that to facilitate the capture of any stray 
mosquitoes, all walls should be bare and painted white, 
and trees should not be allowed to grow near dwell- 
ings, as they afford a retreat in which mosquitoes may 
hide. Experiments carried out on the Roman Cam- 



dipped bodily into liquid air until completely soaked. 
The cartridges were kept in liquid air at the working 
face of the rock until required for use, when they 
were put quickly in the shot holes and detonated with 
a small guncotton primer. The life of such a cartridge 
is very short after it has been removed from the 
liquid air. 

^ 1 • 1 m 

London's filerti-ic Tramway. 

The first electric tramway in London is now in full 
operation. The road has been in readiness for some 
months past, but it was impossible to commence the 
service, owing to the objections raised by the ob- 
servers of the Kew Observatory, who stated that their 
magnetic observations were deranged by the stray cur- 
rents from the tramway. The Board of Trade insti- 
tuted an inquiry into the subject, and the result of 
their investigations has been in favor of the observa- 
tory. In view of the urgent necessity of such a rapid 
means of transit in this part of the metropolis, how- 
ever, it has been decided to remove the observatory 
to a more secluded spot, the tramway company to de- 
fray about half the expenses of removal. The com- 
plete system, comprising about 42 miles, is not yet in 
full working order, but the complement of passen- 
gers carried over the opened section averages between 
150,000 and 200,000 per day. 

The tramway was originally a horse car system, and 
its finances were at a low ebb when it was purchased 
by a small syndicate, headed by Mr. Clifton Robinson, 
who had previously assisted Mr. Yerkes in the de- 
velopment of his tramways in the West. They de- 
cided to convert it to electric traction, and the neces- 
sary Parliamentary powers were immediately sought 
to enable the conversion to be carried out. At first 
the project encountered violent opposition, but Parlia- 
ment granted the franchise, subject to certain minor 
conditions. The overhead trolley system has been em- 
ployed, since it is considered more economical and 
easier to repair. In accordance with the requirements 
of the Kew Observatory, the rails were not employed 
as the earth return, but the overhead trolley wires 
are connected up on the three-wire system, the two 
center wires forming the neutral and the outside wires 
the positive and negative side. The neutral wire is 
only grounded at the central station. By this three- 
wire system greater efficiency is insured. 



Color and Germination of Grains. 

M. Hoedefleiss has recently made some observations 
upon the relation which may exist between the color of 
grains and their germinative value. It is rare that 
the different grains of the same plant do not present 
differences in their intensity of coloration. In the case 
of rye, which the experimenter has specially observed, 
two groups of grains are noticed as to color, the 
green and the yellow. To these differences of color 
correspond differences in germinative aptitude. The 
green grains appear to germinate more quickly and 
have a greater germinative aptitude; however, it is 
found that there is no apparent relation between the 
color of the grain and the development of the plant 
formed from the latter. The plants springing from 
the green grains, and in consequence having come up 
the sooner, seem to arrive at smaller di- 
mensions in general, and form their grains 
later. 




DT WITH MOSQUITO CAGE AROUND DOOR, WHICH IS ITSELF 
MOSQUITO PROOF (AS SUGGESTED BY CELLI). 

pagna have proved that these and similar devices have 
been sufficient to protect inhabitants from fever for 
considerable periods, but it is to be feared that unless 
unceasing vigilance be exercised all such precautions 
may prove ineffective, and one mistake may render 
them entirely abortive. 



The Current Supplement. 

The current Supplement, No. 1324, is a 
particularly interesting number. The re- 
markable skin treatment by electric light at 
the Finsen Institute at Copenhagen is il- 
lustrated and described in detail. "A Curious 
Old Church in Spoleto" is accompanied by 
an attractive engraving. There is an ex- 
cellent picture of the "Shamrock" being 
towed. "Mechanical Traction in Paris" is 
the subject of a very full article. "Amadou, 
Touchwood, Tinder or Spunk: Its History 
and Uses" is a valuable botanical article by 
Frederick Le Roy Sargent. "The Corpus- 
cular Hypothesis," which is referred to 
elsewhere in this issue, is the subject of a 
most excellent critical article. "A Primitive 
Frame for Weaving Narrow Fabrics," by 
Otis T. Mason, is illustrated by 12 engrav- 
ings, and is a most interesting article. The 
usual Trade Suggestions from United States 
Consuls, Trade Notes and Receipts, and 
Selected Formulae are published. 

Content*. 

rillnRt.rnteil articles are marked with an asterisk.* 

Atoms, bodies smaller than 3*'6 



Liquid air has been tested for blasting purposes in 
the Simplon tunnel. The cartridges used consisted 
of a wrapper filled with a carbonaceous material such 
as equal parts of paraffin and charcoal, and were 
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RECENTLY PATENTED INVENTIONS. 
Agricultural Implements. 

PLOW. — Edward B. Winters, Coffeyville 
Kans. This sulky-plow or lister Is used with- 
out a frame and is so constructed that bj 
means of two devices only, the beam and parts 
carried thereby can be lifted and held in raised 
position, or the share can be so adjusted that 
the point will enter the ground to a greater or 
lesser extent. The beam is pivotally hung on 
an unadjustable rear support which is not 
affected by the adjusting mechanism and is 
provided with means for sustaining the driver's 
seat, so that the weight of the driver has no 
influence upon the beam in its vertical adjust- 
ment. 

ROTARY WEED-CUTTER AND CULTIVA- 
TOR. — Thaiip Brothers, Athena, Oregon. The 
machine is an improvement in cultivators hav- 
ing a series of rotary cutting-disks so arranged 
as to work parallel to the surface of the 
ground. The disk or cutters work slightly be- 
neath the surface to be cultivated and turn 
independently to the right or left according 
as the pressure on the individual cutters is 
greater on one side or the other. They are 
thus prevented from clogging on the individual 
edges. Their form and arrangement are also 
such that the lower side wears away in order to 
render them self-sharpening. The cutters of 
one row are opposite the spaces between those 
of the second row, so that the entire ground 
is worked and cultivated. 

FRUIT - PICKER. — Henry F. Ruggles, 
Vanceburg, Ky. The fruit-picker has a staff 
along which a collapsible tube extends. Two 
brail-cords are used to contract and release 
the tube and are alternately operated. By 
reason of this arrangement the tube is formed 
into short lengths through each of which the 
fruit drops and in each of which the movement 
of the fruit is temporarily arrested and then 
permitted to continue on its downward pas- 
sage. 



Electrical Apparatus. 

VOLTAGE - REGULATOR. — Phill S. Tir- 
rill, Groveton, N. II. This invention is an 
improvement upon the Tirrill automatic 
potential regulator for dynamos, the object be- 
ing automatically to regulate the potential on 
the supply wires. The present invention is 
designed automatically to regulate the voltage, 
to respond to the sudden changes of load or 
speed, and to cover the range of the rheostat 
in such a way that its movement can be timed 
to act just as quickly as the iron of the 
magnets will respond to the changes made in 
the exciting current by the regulator, and no 
faster. 



Engineering Improvements. 

ENGINE. — Alfred B. Floyd, Helena, Ark. 
This invention relates to steam-engines in 
general but has specific reference to the 
mechanism connecting the piston with the 
drive-shaft, one object of the invention being 
to provide a simple and efficient construction j 
wherein a piston of long stroke may be utilized 
to secure a large leverage in the operation of 
the drive-shaft. 



shifted to vary the leverage of the hopper and 
thereby weigh and measure different quantities 
of a liquid or solid. The hopper discharges 
into funnels which are suspended from it and 
provided with removable spouts or nozzles to 
adapt the machine for weighing different com- 
modities. 



Railway Contrivances. 

LOCOMOTIVE-BOILER. — Henri Thuile, 
Alexandria, Egypt. In express locomotives the 
necessity of having large drivers to reduce the 
tangential velocity of the parts and the neces- 
sity of locating the boiler between these 
drivers, if it be not desired inordinately to raise 
the center of gravity, do not permit a diameter 
of more tlran 1.25 meters to be given to the 
boiler. In order to increase the power of the 
boiler to meet the demands of modern high- 
speed engines M. Thuile elongates the vertical 
cross-section and places the boiler between the 
wheels. 

AIR-BRAKE. — James B. O'Donnell, Free- 
land, Pa. By means of this new brake an en- 
gineer is enabled to recharge the auxiliary 
reservoir as often as required while the brakes 
are applied, thus giving the engineer com- 
plete control of the train, especially on heavy 
down-grades, and without danger of the train's 
gaining any undesirable headway while the 
auxiliary reservoir is being recharged. The rear 
cars can be cut out whenever desired. 

NUT - LOCK. — William A. Hanvey and 
Charles Wmst, Big Rapids, Mich. The inven- 
tion is an improvement in nut locks in which 
a locking pin is held at one end in the bolt 
hole, and is arranged at its other end to be 
bent alongside the nut. The locking pin is of 
special form, being composed of a short length 
of metal having a body portion adapted to 
fit in a groove or seat in the outer face of the 
abutment and provided at one end with a 
spring point or tongue, bent slightly under the 
body portion. While the nut is being turned 
home the locking-pin and cast washer are also 
secured in place, thus avoiding the necessity 
of holding the locking device in place until 
the nut is screwed up. 



IWcchanleal Devices. 

MEANS FOR CONVERTING RECIPROCAT- 
ING INTO ROTARY MOTION. — Louis 
Kramer, Evansville, Ind. To the reciprocating 
part a body is swiveled and mounted to move 
In unison therewith. Slides are carried by the 
body out of alinement with the swivel-axis. 
The reciprocating movement is converted by a 
rotary body having spiral threads engaged by 
the slides and arranged in sets. Theoretically, 
with absolutely true threads, the swivel-joint 
would be superfluous, but in practice uneven 
wear must of necessity result in any mechani- 
cal device, and for this reason the swivel-joint 
is used. 

BOAT - PROPELLING GEAR. — John A. 
Freund, Brooklyn, New York city. The boat- 
driving gear is to be driven by the boatman 
himself, and is composed of a peculiarly ar- 
ranged propeller-shaft held beneath the bot- 
tom of the boat and fitted with a propeller 
for driving the boat. The interior of the 'boat 
is in no way taken up by machinery, so that 
the capacity is not lessened. 

BATTER-MIXER.— Stephen H. Coombs, 
Helena, Mont. The dough is placed in a pan 
and kneaded by beaters operated by a suitable 
form of gearing. As the dough is kneaded, 
the pan is turned, so that all parts of the 
dough will be subjected to the action of the 
beaters. 

CABLE-CONVEYER. — Domingo ArAmburu, 
Mexico, Mexico. The conveyer consists of a 
series of sections arranged to receive the 
material successively, each section comprising 
two endless cables placed side by side and ar- 
ranged to move with the load. The distance 
between companion cables Is alternately greater 
and less in neighboring conveyer sections, so 
that wide conveyer sections alternate with nar- 
row conveyer sections. Both ends of the cable- 
runs of a wider section are located side by side 
with and exteriorly of the ends of the cable- 
runs of the adjacent narrower sections so as 
to embrace the ends between them. 

AUTOMATIC WEIGHING - MACHINE. — 
William Bum-fin. 412 West '28th Street, Balti- 
more, Md. The inventor employs a tiltable 
hopper adapted for self-discharge when in- 
clined and provided with weights which can be 



miscellaneous. 

GUTTER-HANGER AND SCREEN-RETAIN- 
ER. — Monroe J. Daniel, Crowley, La. The 
purpose of the invention is to provide a new 
and improved hanger and screen-retainer which 
is arranged to support the gutter or trough 
securely from a building, to hold the screen 
in position on the gutter and to permit the 
convenient adjustment of the gutter to the 
desired pitch after its attachment to a build- 
ing. 

HAT-FASTENER. — Martha B. Mosher, 
Manhattan, New York city. The hat-fastener 
is provided with pins which are mounted in 
guides on the hat, so that they can be slid 
in or out of the hair to hold or to release the 
hat. 

GARMENT-HANGER. — Frank P. Johnson, 
Danville, Pa. This wire ga.-ment-hanger con- 
sists of two side arms and a supporting-hook. 
One of the side arms is formed with a trun- 
nion for the other side arm and the supporting 
hook to turn on. A depending portion from 
the supporting hook extends between the side 
arms and forms a stop for them to rest upon 
when extended, so as to limit the downward 
swinging motion of the side arms and to hold 
the hook in a vertical position relatively to the 
side arms. The entire garment-hanger, by 
reason of this construction, can be readily 
folded so as to take up but little room. 

SAW ATTACHMENT.— Frans O. Helsten, 
Laurium, Mich. The labor in sawing through 
timbers is often considerably facilitated by 
oiling the saw-blade. Mr. Helsten has fitted 
a peculiarly-constructed oil-receptacle in the 
handle of the saw and has invented devices by 
which the oil may be caused steadily to flow 
over the saw-blade. 

CLOTHES-LINE HOLDER.— Henry Haf- 
ker, Hoboken, N. J. By means of this simple 
contrivance the ends of a pulley line can be 
adjustably connected so that the line can be 
quickly slackened or its ends disconnected, and 
as conveniently and quickly stretched and the 
ends of the line connected and safely held in 
adjusted position. 

CARDBOARD OR PASTEBOARD BOX.— 
Fleming T. Austin, 8 Greville Street, Hatton 
Garden, London, England. The invention re- 
lates to cardboard boxes of cylindrical form 
and provides improved means for fastening the 
ends or heads of the box within the circumfer- 
ential portion of the body and cover of the 
box. Neatness and strength are thereby se- 
cured. 

CUSPIDOR.— John C. Blair, 410 Chestnut 
Street, Louisville, Ky. A water-pipe is arranged 
within the cuspidor and is passed centrally 
through a disk. A flanged spreader is con- 
nected with the pipe and has lateral orifices 
opening below the flange and above the disk. 
A central screw-valve is arranged in the 
spreader, its head being accessible at the top 
of the spreader. The sanitary merits of this 
arrangement need no comment. 

STAPLE. — William H. Morehouse, Wasco, 
Ore. This staple, for use in wire-fencing, has 
a middle portion forming an eye and split end- 
portions forming two prongs. The prongs have 
their inner faces formed with bevels at the 
points to spread the prongs when the staple 
is driven into the fence-post. These bevels are 
of different pitch so as to spread the prongs 



diversely. The staple cannot be readily dis- 
placed. 

DRAWING-BOARD. — Rudolph Engelmann, 
Manhattan, New York city. The drawing-board 
is made of metal and is provided with means 
whereby one or more sheets of paper may be 
held at the corners on the board and so 
stretched that the portion of material drawn 
upon will be without wrinkles and will lie close 
to the working face of the board. The fasten- 
ing devices can be quickly adjusted. 

LIQUID-MEASURING DEVICE. — Horace 
W. Wilcox, Hamilton, Ont., Canada. The 
novel feature of the invention is a graduated 
tube, the outlet of which is controlled by a. 
valve. A float in the tube operates to indicate 
the quantity of liquid discharged by moving 
downward with the discharging liquid, while the 
tube is filled with liquid above the float. 

BEEHIVE. — Benjamin C. Smith, Cold- 
water, Ga. The beehive embodies a honey- 
storing chamber or compartment above a 
brooding-compartment. Means are provided 
for protecting the bees from cold and dampness 
during the winter. The bees are prevented 
from attaching honeycomb to the rear wall 
of the honey-holding compartment, this wall 
being readily moved at any time without frac- 
turing the comb. The honey is removed with- 
out jarring the hive or disturbing the brood 
chamber. 

ANIMAL-POKE. — William A. Hines, Staf- 
ford, Kan. This poke is designed to prevent 
hogs from passing through a wire fence. 
Should the hog attempt to pass through- the 
fence, the wires will engage an actuating-lever, 
forcing it backward and turning a prod-arm 
to force the point into the animal's nose. When 
the hog draws back and disengages the actuat- 
ing-lever from the fence, a spring will return 
the parts to their normal positions. 

DEVICE FOR CONTROLLING FLOW OF 
WATER IN PIPES. — Paul P. I. Fyfe, Con- 
cord, N. C. The inventor has provided such 
a connection between the water supply and the 
water-service pipes that the water may quickly 
flow from one to the other. The connection 
between the pipes can be cut off any length 
of time, during which time all the house-pipes 
will be empty. The water thus freed is con- 
ducted to the sewer or other drain. A single 
slide-valve, operated within the building, ac- 
complishes these results. 

SIDING-CLAMP. — Oscar B. Fike, Joplin. 
Mo. This invention relates to improvements 
in clamps for siding boards of buildings. The 
clamp provided can be easily manipulated to 
hold a warped or buckled board in place while 
it is being nailed. Without interference of the 
studding the clamp can be slid from one end 
of a board to another. The device can be 
operated either by the right or left hand. 

ADJUSTABLE SAW-CLAMP.— Granville 
Barlett, 57 Leverette Street, Detroit, Mich. 
The object of the present Improvement Is to 
render the upper portion of a clamp adjustable 
to either a curved or straight line, so as to 
permit the filing and jointing of saws to a 
straight or curved line of teeth as may be 
desired. 

INVALID OR SURGICAL BED. — Dr. 
Aoolfo Luria, 201 W. Division Street, Chicago, 
111. The improved apparatus for medical and 
surgical use devised by Dr. Luria, consists of 
a surgical table and a pivoted swinging rod 
bent twice at right angles. Ansesthetic holders 
are supported on the vertical free-arm of the 
rod whereby they may be swung and placed in 
different positions relatively to the table. The 
table has every possible movement which can 
be required and is provided with all necessary 
appliances. 

CHILD'S KNIFE BLADE.— Mary A. Hehr, 
Girardeau, Mo. The end of this child's knife- 
blade is rounded or carried in a curved line 
from the back beneath the cutting edge. By 
reason of this construction the child cannot 
readily cut itself or pierce cushions, sofas, or 
chairs. 

JAR-WRENCH. — Robert R. Wa-.s>->n, De- 
troit, Mich. A strap is slipped around the 
jar-cover and engaged by the wrench. A twist 
of the hand with thi leverage thus provided 
will readily loosen the cover. 

RAIL-BENDER YOKE.— Garland T. Thayer. 
South Side Foundry and Machine Works. 
Charleston, W. Va. The rail-bender yoke is hi 
the form of an arch curving from end to end 
on a gradual curve approaching the arc of a 
circle. Hooked feet on the ends engage the 
rail and a central cylindrical portion receives 
the screw to grip the rail. Ribs and flanges ex- 
tend between the central cylindrical portion and 
the hooked feet, and a head is extended around 
the outer side of the hooked feet. The device 
is designed for use in bending and straightening 
rails. 

Note— Copies of any of these patents will be 
furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 



NEW BOOKS, ETC. 

Thirty - Second Registration Report. 

Michigan. Vital Statistics. 1898. 

Pp. i to clxxii, 38. 
Besides the usual vital statistics, this book 
contains tables of comparison with those of 
various European countries, Japan, New South 



Wales, and New Zealand. These tables are of 
especial interest in comparing the movement 
of population of an Oriental country with the 
European, American, and Australasian data 
presented. Some of Michigan's most typical 
vital statistics are graphically represented in 
a diagram, and the Bertillon classification of 
causes of death forms an appendix to the 
rest of the data. 

Elevation and Stadia Tables. By Ar- 
thur P. Davis, Hydrographer, United 
States Geological Survey. New York: 
John Wiley & Sons. 43 Pp. 
This book is an elaboration of one published 
in 1893, which contained a table of eleva- 
tions for field use. An additional table car- 
ries up to 26 degrees, the difference in level 
in feet for one mile. A third table gives the 
curvature and refraction, /j 2 = 0.574 D-, up to 
4# miles for use in refined computations. Two 
more tables for use on work of larger scale 
where the distance and elevation are both in 
the same unit, as feet or meters, carry up to 
4* degrees the difference of level for a slant 
distance of 100. These are especially useful 
for stadia work, and are supplemented by a 
sixth table giving some usually negligible cor- 
rections that may be introduced when very re- 
fined work is desired. The book also has a 
table that will be found useful for the cal- 
culation of slopes not given in canal and river 
work, and which gives the velocities direct for 
most practical problems in canal construction. 

Reservoirs for Irrigation, Water Power, 
and Domestic Water Supply. By 
James Dix Schuyler. New York: John 
Wiley & Sons. 432 Pp. 183 illus- 
trations, and 20 plates. Price ?5. 
The author of this work states that it is 
the outcome of a hastily written paper by 
him in the Eighteenth Annual Report of the 
Geological Survey on the principal dams and 
reservoirs of the arid region of the United 
States. Although he does not claim that the 
book is an exhaustive treatise of the subject, 
he seems to have treated it quite fully, and the 
volume will without doubt be found of great 
assistance by civil engineers and all others 
interested in the matter of water supply. Be- 
sides illustrated descriptions of the different 
kinds of dams that have been built the book 
contains a chapter on projected reservoirs, and 
discusses in full the available water supply for 
Irrigation in the various sections of arid 
America. The distribution, application and 
use of water : the rainfall and run-off ; the 
evaporation from and effect of silt upon reser- 
voirs are all fully discussed. Photographs of 
the Austin Dam in Texas just before and 
after it broke are among the most Interesting 
in the book. 

Annals of the Astronomical Observa- 
tory of Harvard College. Vol. 
XXXVII., part 1. Observations of 
Circumpolar Variable Stars During 
the Years 1889-1899. Prepared for 
publication by Oliver C. Wendell, 
under the direction of Edward C. 
Pickering, Director of the Observa- 
tory. Cambridge: Published by the 
Observatory. 1900. Pp. 144. 
The observations described in this pamphlet 
differ in two respects from those previously 
made elsewhere. First, the stars have been 
observed throughout their variations of light, 
observations at minimum being considered as ; 
important as those at maximum : and, second, 
all the observations were reduced to a uniform 
photometric scale which was that of the 
meridian photometer. The observations thus 
make it possible to compare not only the light 
of a given star at different times, but also to 
compare one star with another, even if the 
two be in widely different parts of the sky. 

Transactions of the Wagner Free In- 
stitute of Science of Philadelphia. 
Vol. III., part 5. Philadelphia, Pa.: 
Wagner Free Institute of Science. 
December, 1900. Pp. 949-1188. 12 
plates. 
This part of Volume 111. on the contribu- 
tions to the tertiary fauna of Florida de- 
scribes especially the silex beds of Tampa and 
the pliocene beds of the Caloosahatchle River. 
It includes a large part of the Teleodesmacea, 
and gives a revision of several groups in which 
heretofore great confusion has reigned. A very 
large number of unrecognized species will be 
here found, described and illustrated for the 
first time. 

Inventor's Manual. How to Work a 
Patent to Make it Pay. By an Ex 
perienced and Successful Inventor. 
New revised and enlarged edition. 
New York: Norman W. Henley & 
Company. 1901. 16mo. Pp. 115. 
Price $1. 
The little volume before us is a guide to in- 
ventors in perfecting their inventions, taking 
out their patents and disposing of them. The 
advice in regard to selection of patent attor- 
neys Is good, and can be summed up in saying, 
"Go to a reliable patent attorney." Besides in- 
structions of various kinds, it contains forms 
for applications, assignments, etc. : tells how 
to form a company : gives the laws regulating 
sales, about selling agents, whom to avoid, etc. 
Many inventors fail to realize upon their In- 
ventions just from the lack of a Mttle manual 
like the present. It contains the twelfth cen- 
sus of the United States by counties of over 
10.000 population, compiled from the official 
census of 1900. 
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Business and Personal Wants. 



READ THIS COLUMN CAREFULLY,— You 
wili find inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we wilj 
send your name and address to the party desiring" 
the information. In every case it is neces- 
sary to give tbe number of the inquiry. 
MUNN & CO. 



Amer. Hdw. Mfg. Co., 



Marine Iron Works. Chicago. Catalogue free. 

Inquiry No. 617.— For manufacturers of beads. 

For mining engines. J. S. Mundy, Newark, N. J. 

Inquiry No. 618.— For wholesale dealers in shells. 

" U. S." Metal Polish. Indianapolis. Samples free. 

Inquiry No. 619.— For rotary furnaces similar to 
those used in heating bolt blanks. 

WATER WHEELS. Alcott & Co., Mt. Holly, N.J. 

Inquiry No. 6 '20,— For manufacturers or dealers 
in horseshoe machinery. 

Yankee Notions. Waterbury Button Co., Waterb'y, Ct. 

Inquiry No. 621. For parties to make a patent 

self opening can. 

TurbineB.— James Leffel & Co. Springfield, Ohio, U.S.A. 

Inquiry No. 6'-i2.— For aluminium castings to be 
made by a concern near San Francisco. 

Dies & Special Machinery. 
Ottawa, 111. 

Inquiry No. 6*23. —For manufacturers of small 
malleable iron castings. 

Machine chain of all kinds. A. H. Bliss & Co. North 
Attleooro, Mass. 

Inquiry No. 624.— For manufacturers of gravers 
for half-tone finishing. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, O. 

Inquiry No. 625.— For a machine to sow phos- 
phate by horse power. 

Sheet Metal Stamping: difficult forms a specialty. 
The Crosby Company, Buffalo, N. Y. 

Inquiry No. 626.— For a second-hand gasoline 
motor of about 8, 10 or 12 h. p. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 

Inquiry No. 627.— For manufacturers to assemble 
device having powerful springs attached under tension. 

Our number 4 Catalogue of Auto mo bile, parts, write us, 
Standard Welding Co., Cleveland Ohio. 

Inquiry No, 628.— For manufacturers of dairy 
supplies for city creamery with steam separator, but- 
ter, ice cream machines, etc. 

Rigs that Run. Hydrocarbon system. Write St. 
Louis Motor Carriage Co., St. Louis, Mo. 

Inquiry No. «2!»»— For manufacturers of light 
springs, such as are used in typewriters. 

For Sale.— Patented invention, "Nut Lock." S, Kora- 
lewski, 19 Eagle Block, 20th Street, Pittsburg, Pa, 

Inquiry No. 630.— For parties engaged In punch- 
ing and other light machine work. 

Ten days' trial given on Daus' Tip Top Duplicator. 
Felix Daus Duplicator Co., 5 Hanover St., N. Y. city. 

Inquiry No. 631.— For power looms for weaving 

wire cloth % to tit mesh 48 inches wide. 

SAWMILLS.— With variable friction feed. Send for 
Catalogue B. Geo. S. Comstock, Mechanicsburg, Pa. 

Inquiry No. 632.— For manufacturers of peat- 
pressing machines, also for parties controlling plants 
for the manufacture of peat into paper. 

For Sale. Foundry and Machine Shop, doing a good 
buisness, in a fine locality, at a great sacrifice. Address 
Foundry, Box 773, New York. 

Inquiry No. 633.— For a double-headed, two-inch 
bolt cutter with oil pump and counter shaft. Second- 
hand preferred. 

Automobiles built to drawings and special work done 
promptly. The Garvin Machine Co., 149 Varick, cor. 
Spring Streets, New York. 

Inquiry No. 634.— For machine for grinding lawn 

mowers. 

The celebrated " Hornsby-Akroyd " Patent Safety Oil 
Knpine is built by the De La Vergne Refrigerating Ma* 
chine Company. Foot of East 138th Street, New York. 

Inquiry No. 635.— For parties having facilities for 
making pens. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail, $4. Munn & Co., publishers. 361 Broadway, N. Y . 

Inquiry No. 636.— For parties willing to manu- 
facture special machines. 

Sheet Metal Novelties, Articles and Stampings of all 
sizes. Tools and dies manufactured on contract. Ad- 
dress Standard Stamping Co. Cor. 7th & Hudson Sts., 
Buffalo, N. Y. U.S. A. 

Inquiry No. 637.— For machinery for making back 

saws. 

Well DRILLERS.— St. Landry Oil and Mineral Co., 
Opelousas, La., will receive proposals until May 20, for 
drilling oil well. Bond required and usual rights re- 
served. St. Landry Oil and Mineral Co. 

Inquiry No. 638.— For complete plant for photo- 
engraving or half-tone work. 

Wanted.— An experienced specification writer and 
patent expert having a thorough knowledge of the 
patent practice and preferably one competent to handle 
electrical cases. Munn & Co., Solicitors, Office of 
Scientific American, 361 Broadway, New York. 

Inquiry No. 639.— For ice machinery. 

tW Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 

Inquiry No. 640.— For water swivels and rotaries 

for drilling rotary oil wells. 

Inquiry No. 641 .—For manufacturers of electric 
smelters suitable for copper ores. 

Inquiry No. 642.— For latest improvements and 
'"hor-snviiig devices (except in forgings) in manufac- 
ture of pocket cutiery. 

Inquiry No. 643.— For parties to make table tops 
of alternate strips of cherry and black walnut, or other 
suitable hardwood glued together under pressure. 

Inquiry No. 644.— For machinery to straighten 
iron pipes warped by fire. 

Inquiry No. 645.— For quarry stripping machines. 

Inquiry No. 646.— For a safe process for heating 
hot water boilers by crude oil. 

Inquiry No. 647.— For manufacturers of adhesive 
tacks for hanging pictures. 

Inquiry No. 648.— For an improved process for 
extracting the juice out of living India rubber trees. 

dealers in oxide vana- 



Inqniry No. 649.- For 

(Hum. or a salt of the metal. 

Inquiry No. 650. -For manufacturers of novelties 
for the mail order business. 



Inquiry No. 651.— For cautery batteries, knives 
and Durners for surgical use. 

Inquiry No. 652. -For rotary knives. 

Inquiry No. 653-— F'or crude oil burners suitable 
for ueating and cooking stoves, also an apparatus for 
burning crude oil in furnaces and boilers. 

Inquiry No. 654.— For second-hand pinion cutter 
for cutting pinions about 2 to 10 inches in diameter. 

Inquiry No. 655.— For manufacturers of hemlock 
tanned leather % inch thick. 

Inquiry No. 656. For parties to manufacture a 

new electrical device that has a balance wheel and hair 
spring enclosed In a nickel-plated case, with a brass 
bezel and glass front. 

Inquiry No. 657.— For a second-hand Otis elevator 
engine 7-inch cylinders right hand. 

Inquiry No. 658.— For second-hand 10 horse and 
5 horse motors and arc light dynamo of 30 lamps. 

Inquiry No. 659.— For a 48-inch swing lathe, bed 
not over 10 feet. 

Inquiry No. 660.— For manufacturers of electric 
fans for hotels. 

Inquiry No. 661.— For bolt header or other inex- 
pensive machine for making pins, etc., 91-inch to H£. 
inch diameter ; also machine for punching J^-inch holes 
through such pins. 

Inquiry No. 662.— For apparatus for bottling soda 
pop, and for the necessary bottles. 



Inquiry No. 663. 

• rht ' * 



_._, _ _ Wanted at once from stock soft 

bright (white) ribbon steel as a substitute for sheet 
brass, sizes about No. 13, % inch wide ; No. 16, \% inches 
wide ; and No. 20, % inch wide. 

Inquiry No. 664.— For dealers in small stamped 
out articles made of leather, such as tops for umbrellas, 
mattress tufts, etc. 

Inquiry No. 665.— For manufacturers of all kinds 
of ax handle machinery. 




HINTS TO CORRESPONDENTS. 

Karnes and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
tbe same. 

Speoial Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Uinerals sent for examination should be distinctly 
marked or labeled. 



(8184) F. P. H. asks: Would you, 
through your Information department, tell me 
why a condenser on an induction coil reduces 
the sparking at the platinum point of the cir- 
cuit? A. When the primary circuit of a coil is 
closed, a current is induced in the primary coil 
by the rush of the battery current through it, 
which flows in the opposite direction to the bat- 
tery current, and thus weakens and retards its 
effect. When the circuit is broken a current is 
induced in the primary circuit in the same di- 
rection as the primary, or battery current, 
which thus increases the effect of the battery 
current. This is called the extra current. It 
is this which produces the spark at the plat- 
inum point, which would be rapidly burned 
away, were it not for the condenser. When 
the circuit is broken, -the large surface of the 
condenser is a reservoir, as it were, to receive 
the rush of the current. As soon as it is full, 
the condenser discharges itself backward 
through the primary coil, to which it is con- 
nected for this purpose. This discharge, being 
in the opposite direction to the primary cur- 
rent, demagnetizes the core very rapidly and 
makes the secondary spark on the break much 
stronger. The spark at the platinum point is 
prevented because the current can rush into 
the condenser easier than to jump the spark 
gap at the platinum point. This is, however, 
only one object attained by the condenser. 
The outrush of this charge makes the secondary 
spark at break much larger. Indeed, in a 
coil properly adjusted there is no secondary 
spark at the closing of the primary circuit, but 
only at the break of the circuit. 

(8185) T. J. Y. asks: 1. What is the 
difference in the winding of a bridge and series 
telephone bell? A. The armature of the bridg- 
ing magneto is wound to a higher resistance 
than that of the ordinary or series magneto. 2. 
Can a series bell be rewound so as to make it 
a bridge bell? If so, how? Can they be so re- 
wound and used without rewiring the 'phone? 
A. The series armature may have from 300 
to 650 ohms, while the bridging bell has its 
armature wound to 1,000 to 1,600. If there is 
room for the wire, it may be added to the pres- 
ent coil till the proper resistance is reached. 
Otherwise the old coil should be unwound and 
replaced with wire which will give the proper 
resistance. No. 33 wire is commonly used for 
the coils. 3. Can you recommend some cheap 
book on telephones and their construction that 
would give this and other information in full? 
A. The best book is the cheapest in the end. 
This is Miller's "American Telephone Practice," 
price $3 by mail. It covers the subject. 

(8186) M. T. H. asks: I would like to 
know if malleable iron has as high a permea- 
bility as wrought iron or steel, and which is 
the best? A. Malleable cast iron is intermedi- 
ate between cast and wrought iron, and mild- 
annealed steel has very nearly the same per- 
meability as wrought iron. Soft steel Is much 
used for cores of dynamos. Wrought Iron or 
mild steel Is the best. 
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FOR FINE, ACCURATE WORK 

Send for Catalogue B. 

SENECA FALLS MFG. CO. 

69S Water Street, 
Seneca Falls, N.Y., U.S. A. 



THE STEAM TURBINE; THE STEAM 

Engine of Maximum Simplicity and of Highest Ther- 
mal Efficiency. By Prof. R. H. Thurston. A valuable 
series of articles haying cuts of some of the more effi- 
cient engines of this type-the Parsons', De Laval, Dow, 
etc.; with exhaustive tables giving the result of tests 
and much general data on the subject. Contained in 
Supplement Nos. 1306, 1307 and 1308. Price 10 
cents each. For sale by Munn & Co. and all newsdealers. 
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l machine: shop out 
TOOLS and SUPPLIES/, 

SEBASTIAN LAM CO'??,^^ 



COMPLETE 

^TOOL LIST 

^ comprising those in use by every 
* trade or profession, with market prices 
and discounts of same is 

Montgomery & Co.'s 
Tool Catalogue. 

Best book of reference in the world 
for tools of all binds. 510 pages, illus- 
trated, pocket size. By mall for 'iSc. 

MONTGOMERY & CO., 
105 Fulton St., New York City. 




Acetylene Gas Lighting 

Reduced to the most 

Efficient, Safest, Simple 

and Economical Use. 

We guarantee our machines per- 
fectly automatic in action, to ex- 
tract all the gas from the carbide, 
and absolutely no over production 
or loss of gas. Approved by the va- 
rious Boards of Fire Underwriters. 
Standard sizes 10 to 150 lights. Ex- 
clusive territory given to responsi- 
ble agents. Correspond with 

NIAGARA FALLS ACETYLENE GAS MACHINE CO., 

Niagara Falls. N.Y. and Canada. 





FOR LIGHT AND MEDIUM WORK 

this new 14 Inch 

*^B. F. BARNES 

Upright Drill Ib several laps ahead of any 
other drill on the track. It will drill from 
1/16 of an incb up to % of an inch and is a 
strong, well built, durable tool. 

It doesn't cost a whole lot either. De- 
tails are yours for the asking. 

8. F. BARNES COMPANY, Rockford, III. 



FOR VEHICLE AND 
MARINE PURPOSES. 

Nothing better or more economical 
than our four-cylinder motors. Pos- 
sess every known point of excel lence 
Durable in every part. De- 
tachable igniters, heavy bear- 
ings and shifting spark, water- 
jacketed head, runs any speed 
from 100 to 1500 per minute^ 
4k to 10 H. P. Fully guarantee; 
Ground joints throughout. 
Buffalo Gasoline Motor Co., 
Buffalo, N. Y., U. B. A. 




Apply for Catalogue. 



.mp^ed Microscope for Projection. 

New metal 
track plate 
with keys 
to unlock 
s t andard 
and change 
instantly — 
eombi nlng 
also polar i- 
scope and 
Btamoscope. 

New series 
of projec- 
tion objec- 

fliit field, well lighted and clear definition. New sub- 
stage condenser on a new system. Illustrated circular, 
catalogue, etc., free. 
QUEEN & CO., 1010 ChestnutSt., Philadelphia, Pa. 




IT SIMPLIFIES DIFFICULT WORK 

There are many unique features in 
our Hand and Power Pipe 
Threading and Cutting Machine 

It has our Standard Adjustable Quick 
Opening and Closing Die Head with 
convenient 'cam " movement. Five 
Chasers, set by graduation to any size 
needed. Can be released from Thread- 
ing while in motion, opened to permit 
pipe beine cut and closed instantly 
and positively. Send for Catalogue. 
THE MEftRELL MANUFAC- 
TURING CO., 501 Curtiss St., 




Toledo, Ohio 




NICKEL 

AND 

Electro-Plating 

Apparatus and Material. 

TBE 

Hanson* Van Winkle 

Co., 

Newnrk. N. .1. 

136 Liberty St., N. y. 
30 & 33 S. Canal St 

Chicaco. 



8AS0LINE 
MOTOR 



CASTINGS 

For MARINE, VEHICLE and 
BICYCLE MOTORS, 

with Working Drawings. 
LOWELL MODEL CO., 22 Wiggin St., Lowell, Mass. 




ARTESIAN 



Wells, OilandGas Wellsdrllled 
by contract to any depth f rom50 
to 3000 feet. We also manufac- 
ture and furnish everything re- 
quired to drill and complete 
same. Portable Horse Power 
and Mounted Steam Drilling 
Machines for 100 to 1200 feet. 
Write us stating exactly wbat 
is required and send for illus- 

trated catalogue. Address 

PIERCE) WELL ENGINEERING AND SUPPLY GO. 
US LlBBBTT SIBKBT, NEW SOUS. U. B. A. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

May 7, 1901, 

AND BACH BEARING THAT DATE. 

[See note at endof list about copies of these patents.] 



Acetylene generators, carbid package for, 

W. C. Hugbes 673,435 

Air apparatus, liquid, T. J. Hathaway 673,774 

Air brake coupling, J. H. Phillips 67:!,5<i6 

Apron fastener, L A. Margesson 073,404 

Atomizer, C. P. Strobm 673,827 

Awning for lawn swings, P. A. Leavitt 673,68ft 

Bag. See Chatelaine bag. 

Bag or envelope, W. N. Brown 673,417 

Baker, fish, M. Kenney 673, 4M6 

Basin stopper, J. N. Crabb 673,762 

Basins, means for cleaning settling, I. H. 

Jewell 673,577 

Batteries and connections, terminal and 
binding screw for electric, W. R. Ed- 
wards 673,710 

Battery cell, storage. Chamberlain & Sut- 

phen 673.652 

Bayonet, L. D. Murphy 673,527 

Bearing, ball. Williams & Mitchell 673,854 

Bearing, railway car axle, G. W. Magee... 67M.502 

Bearing, roller, A. Featherstonhaugh 673,600 

Bearing, thrust, A. T. Brown 67:1.676 

Bed, automatic cabinet, C. M. Hamilton 673,510 

Bedstead locking appliance, metallic, H. 

Reinhold '. 673,568 

Bell, vehicle alarm, F. Mossberg 673,442 

Belt shipper, J. A. Craig 673,763 

Belt strap, Thomas & Pierson 673,741 

Billiard cue, mechanical, H. V. Beaufils 07:1. 75's 

Billiards, portable, V. Beaufils 67:1,60.-; 

Binder, loose leaf, R. G. Woodward 673,745 

Binder, temporary, J. A. Sbugart 673,733 

Blower, J. M. Seymour, Jr 673,507 

Board walk, D. R. Kline 67.1,558 

Boiler grate, C. Patterson.. 673,819 

Bolt threading machine, C. Lanz 673,559 

Book mark, T. L. Colborn 673,534 

Boot or shoe, R. J. Blume 673,552 

Bottle filling and corking machine, C. B. 

Van Horn 673,569 

Bottles, machine for securing neck wires to, 

F. Leu 673,560 

Bowling ball, A. B. Pickett 673,688 

Brake shoe, W. E. Cbrisman 673,653 

Bridges, apparatus for tbe manufacture of 

wire links for, G. Lindentbal 673,437 

Broom holder, W. Flanders 673,430 

Brush and brush holder, C. A. Eck 673,517 

Brush bolder, G. B. Hussey 673,541 

Brush holder and brush, C. A. Eck 673,516 

Brush, liquid blacking, Moody & Cbase 673,621 

Bubble blower, soap. Waterman & Murdock. 673,48s 

Buckle, Stulting & Wiseman 673,528 

Buckle, suspender, A. A. Abrams 673,611 

Buffet, C. H. Annin 673,465 

Bunsen burner for incandescent gas lights, 

L. Denayrouze 673,705 

Burial apparatus, W. Spear 673,549 

Burial casket, F. Dahin 673,590 

Button, G. W. Buchanan 673.698 

Button machine, C. W. Garis 673,432 

Cabinet case for merchandise, A. R. Brown. 673,755 

Calculating device, coin, G. A. Aldrich 673,591 

Camera, panoramic, W. B. Thomson 67:1,461 

Camera shutter, W. C. Dickerson 673,706 

Can, J. Hess 673.816 

Can closure, T. C. Booth 673,416 

Canceling and postmarking machine, mail, 

F. C. Ielfield 673,e(M 

Candle holder, L. Boehe 673,467 

Cane and camera support, combined, R. W. 

Sbipway 673,482 

Car fender, street, Siegel & Lambe 673,735 

Car, metallic, Scboen & Hansen 673,849 

Car roof construction, L. C. Marshall 673,643 

Car seat cushion, F. W. Sawyer 673,457 

Car spring rigging, W. Case 673,611 

Carbureter, E. Kempsball 673,798 

Carbureter, G. L. Reenstiema 673,793 

Carpenter's gage, P. L. Caris 673,677 

Carpet fabric, ingrain, W. B. Keefer 673,503 

Cash register, J. Pfetfer 673,625, 673,784 

Caster, guard, R. D. Smith 673,458 

Castings, chill or mold for forming metallic, 

J. J. Deemer ; 673,638 

Chain link and wheel, drive, G. G. Howe... 673,749 

Chain link broaching tool, G. G. Howe 673,747 

Chain link, drive, G. G. Howe 673,748, 673,750 

Chair, S. W. Johnson 673,578 

Chalk line reel, F. W. Merritt 673,778 

Chatelaine bag, F. Viano 673,828 

Cheese cutter, P. S. McCroskey... 673,781 

Churn, J. W. Sutton 673,790 

Cinder and ashes separator, T. Edwards.... 673,8: J .3 

Cistern, W. Barry 673,406 

Clamp. See Rope clamp. 

Clothes line or rope holder, G. Cavell 673,495 

Coat lapel spring, R. D. Crow 673,018 

Coffee roaster, R. Burns 673,757 

Coffee roasting apparatus, F. Kuchelmeister. 673,645 

Coin controlled apparatus, A. C. Edsen 673,618 

Coin operated machine, Romans & Grover... 673,80*1 

Compass, beam, S. L. Pentield 673,687 

Composition of matter for poultices, etc., C. 

M. Ford ' 673,769 

Concentrator, D. G. Wherry 673,808 

Conduit threader, C. B. Rogers 673,478 

Conveyer, fluid, A. W. Case 673,595 

Conveying apparatus tripper or deliverer, 

J. B. Humphreys 673,539 

Cooler, R. Burns 673,758 

Copying press, E. J. Dunn 673,708 

Core making machine, J. L. Hammer 673,795 

Corn cutter, J. H. Koontz 673,644 

Couches, means for facilitating the manu- 
facture of, Marquardt & Jordan 673,718 

Crane, L. S. Plecksteln 673,711 

Crane, traveling, E. Y. Moore 673,022 

Crate, knockdown, J.- Heagerty 673,501 

Crushing roll, C. R. Fleming 673,768 

Current regulator, .1. P. Erie 673,391, 673, 42S 

Currycomb, O. S. Jennings 673,817 

Curtain pole and fixture, T. B, Baker 673,412 

Curtain rod bracket, E. M. Nold 673,447 

Curtain support and window shade hanger, 

combined, J. M. Connor 673,385 

Cushion beating machine, F. W. Chaffee 673,635 

Cutting machine, b\ H. Peuckert 673,473 

Cycle frame, W. W. Reid 673,661 

Cycle gearing, cbainless, J. Marzion 673.439 

Cycle pedal and crank head, Hill & Mitchell. 673,395 

Decoy duck, folding, H. A. Rauert 673,846 

Dentistry, D. P. Tanco 673,802 

Desk, roll top, S. C. Wherry 673,853 

Die for forming metallic plates, L. L. Sag- 

endorpb 673,848 

Dies for forming metallic plates, manufac- 
turing, L. L. Sagendorph 673,822 

Dish washing and rinsing apparatus, Chap- 
man & Worrell 673,699 

Disinfecting, deodorizing, or fumigating ap- 
paratus, J. Bardin 673,491 

Display device, J. P. Steward 673,587 

Door guard, Davis & Doyle 673,703 

Door hanger, J. F. Lydon 673,841 

Draft equalizer, H. J. Freark 673.S55 

Draft rigging, J. J. Byers 673,419 

Drier, L. Axtell 673,411 

Drving and ventilating apparatus, A. Gans. . 673,393 

Drill beating furnace, D. Laird 673,715 

Drill press, S. C. Sehaner 673,80i 

Drilling apparatus, center, J. O. Roll 673,689 

Drilling machine, automatic, G. A. Burwell. 673,5S3 

Drum, E. Boulanger 673,633 

Dumb waiter, B. W. Van Meet 673,804 

Dust collector, F. Prills 673,547 

Dust pan, P. H. Beiming 673,511 

Dusting and swooping apparatus, C. J. Har- 
vey fl73,eo:i 

Dye and inakiiig same, blue cotton, R. De- 

miltb 673,388 

Dye and making same, blue wool, A. Hess,, 0(3,640 
(Continued on page 817) 
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f 1 *" IF YOU ARE BUILDING ' * ' V. 

an Automobile, we can supply you 

WITH PARTSandJ IT TINGS. 

in our SEVEN FACTORIES we make: 

RUNNING GE.ARS, TOOL STELL BALLS, 
STEEL RIMS, STM.L STAMPINGS, CHAINS, 

SHEET STEEL and FORCINGS. 
ALL FOR AUTOMOBILE. CONSTRUCTION 

Q.IJ O TAT ION5 ON APPLICATION. 

THE AUTOMOBILE & CYCLE PARTS €0. 



TO MINE OWNERS % 

You need a Hoisting Engine. 

You want the best, strongest, 

safest, most up-to-date engine 

that is made— the most dur^ " " " 

Hiid yet the gre 

saver of money. SendJ 

for our free catalogue*^ 

and state the size of t 

gine you want. 

build them foi mines, 

quarries and docks. Both 

friction and geared 

hoist, li to 150 II. P. 

Allpartseasilyinterchangeable. WEBER GAS & GASOLINE 

ENGINE CO., P. 0. Box 1114-n, Kansas City, Mo. 





GAS and GASOLINE 

ENGINES 

1-4 and 1 horse power 
MARINE and STATIONARY. 

Built inaccordance withthelatest practice 
in Gas Engine design. Also complete set 
of castings. Write for particulars. 

Clifton Motor Works, 
233 E. Clifton Ave., Cincinnati, Ohio. 



The " Wolverine " Three 
Cylinder Gasoline Ma- 
rine Engine. 

The only reversing and self- 
starting gasoline engine on 
the market. Lightest engine 
for the power built. Practi- 
cally no vibration". Absolute- 
ly safe. Single, double and 
triple marine and stationary 
motors from V to 30 H. P. 

WOLVERINE 

MOTOR WORKS, 
Grand Rapids, Mich. 




RUBBER STAMP MAKING.— THIS 

article describes a simple method of making rubber 
stamps with inexpensive apparatus. A thorough I y 
practical article written by an amateur wbohas had ex- 
perience in rubber stamp making. One illustration. 
Contained in Supplement 1 1 lO. Price 10 cents. For 
sale by Munn & Co. and all newsdealers. 



THE IVMETZ & WEISS KEROSENE 




and GAS Engine 

bums KEROSENE 

cheaper and safer than gaso- 
line. Automatic, simple, re- 
liable No. electric battery 
or flame used. Perfectregu- 
lation. Belted or directly 
coupled to dynamo for elec- 
tric lighting, charging stor- 
age batteries, pumping and 
all power purposes. 

t^T Send for Catalogue. 
A. MIETZ, 

128-138 Mott St., New York. 
Markt&Co., London, Hamburg, Pari 



The AUTOSPARKER 

The completion of the Gas Engine. 
Throw away your bat- 
teries and use them no 
more. The Autosparker 
saves its cost many times 
over during the life of 
your engine. Address 
MOTSINGER DEVICE ^ 
M'F'G CO., 
Pendleton, Ind., U. S. A. 

or any gas engine or 
motor carriage manufactures 





IMPROVED GASOLINE BURNER 

Gas is admitted through circular slots instead 
of perforations. It is fitted with pilot light. 
Can be left burning any 
length of time. Carriage 
is always ready to start. 
jTbiB burner is a quick 
Bteamer, gi ves a blue 
flame, and will not light 
or blow back. Is fitted 
.-_™™„_- with automatic fire regu- 

lat or which shuts gas off from main burner at any desired 
pressure. FRANK MILNE, ETerett, Mass. 

HIGHEST EFFICIENCY 

attained in the 

STOVER 
GASOLINE 
ENGINE 

The best is always cheap- 
est. Write for prices. 

STOVER ENGINE WORKS, FREEPORT, ILL. 




THE AUTO-CARBURETTOR 

made upon a new principle furnishes a reli- 
able explosive mixture. Easy ignition and 
greatest expansion. No pump required. 
Uses any grade of gasoline with no waste. 
Especially adapted to automobile and cycle 
motors. Our customers say it is the best 
Carburettor in the market. We make also 
the Register Valve for controlling the 
flow of gasoline or other fluids. Write us 
for prices and booklet on Carburettors. 

Gasoline and Steam Enelnes and Automo- 
biles built to order and repaired. 
The Avery & Jenness Co., 60 South Canal St., Chicago. 





CREST MFG. CO. 

CAMBRIDGEPORT, MASS. 

3 to 5 H. P. MOTORS 



CREST 
Sparking 
Plug 





PUMP. 



THE JOHNSON ROTARY 

Simple of construction, positive 
in antion, easy and quiet in ope- 
ration. Especially adapted to 
pumping soap, oil, sugar, lard, 
glucose, acids, starch, clue, var- 
nish, corn and water, malt, etc. 
Large sizes for irrigation. 

Made as a belt or steam pump, or com- 
bination, or operated by electric motor 
or uasoline eogioe. Manufactured bv 

DAVIS-JOHNSON CO., Station V, CHICAGO, 
SS Liberty St.. New York City. 




Dye and making same, green blue, Bender 

& Mayer 673.R32 

Dye, anthiiiquinonf, (I. Bally 673,601 

Edgt' iron, F. H. Buthenioyor 673,456 

Electrie foils, mannfacturt' of solenoid or 

other, .1. A. Heany 673,531 

Electric controller, W. Morrison 673,565 

Electric motor controller, O. V. Shepard, Jr. 673,731 
Electric resistance, device employing, C. 

Robinson 673,476 

Electric signal and telephone systom, C. L. 

Kortier 673,7!)4 

Electric transformer, L. M. Pignolet 673,567 

Electrical outlet boxes, bushing for, H. 

Krantz 673,650 

Electrode connector, I. L. Roberts 673,453 

Electrolytic apparatus, I. L. Roberts 673,452 

Electrolytic decomposition, G. & G. W. 

Bell 673,75-1 

Electromagnet and annunciator, Scribner & 

McBerty 673,628 

Emery wheel dressing tool, J. A. Butler 673,634 

Engine. See Gas engine. Rotary engine. 

Engine for steam, etc., W. Werry 673,670 

Engine shut off mechanism, C. F. Cowdrey. . 673,513 

Envelop opener, G. G. Bayha 673,375 

Excavator bucket tooth, A. M. Cupples 673,4J;> 

Explosive and making same, colloid, J. B. 

Bernaldon 673,377 

Eyeglasses, shaded, J. B. Ricketts 673,781' 

Eyeletting machine, P. R. Glass 673,814, 673,815 

Fabric cutting machine, H. A. Meyer 673,405 

Fabric turflng implement, 0. Sebastian 673,730 

Fan, J. R. Robinson 673,477 

Fare indicator, O. Kuntzen 673,401 

Fastening for strings, cords, etc., A. S. 

Nichols 673,472 

Feeder, boiler, C. L. King 673,543 

Feeding folded blanks, mechanism for, E. 

F. Hanson 673,6fc0 

Fence, W. L. Soles 67 ,484 

Fence fastener, cross wire, G. W. Hooker.. 673,557 

File, J. L. Dean 673,38V 

File sharpening and regrinding apparatus, 

E. C. Huntley 673,576 

Filter, pressure water, 0. Dlehl 673,597 

Firearms,* ejector mechanism for breech 

loading, King & Hayes 673,641 

Fire extinguisher, chemical, E. J. Chapman. 673,383 

Flash light apparatus, S. S. Pingree 673,474 

Flooring machine, W. O. Vivarttas 673,529 

Fuel and treating same, E. D. Douglass.... 673,651 
Furnaces and means for plugging saui'_', iron 

notch for blast, J. M. Hartman 673, f»">6 

Game, R. W. Conant 673,535 

Gas burners, spark discharging device for 

electric lighting for, P. Hoffmann 673.713 

Gas engine, J. Eckhardt 673.427 

Gas engine, W. O. Worth 673, 809 

Gas generator, acetylene, P. F. & T. E. 

McCaffrey 673,813 

Gas making apparatus, C. J. Johnson 673,542 

Glass bending apparatus, plate, T. W. Con- 

nington 673.C15 

Glass rolling machine, J. T. Hough 673,837 

Glass sheets or plates, apparatus for the 

manufacture of, J. Proeger 673,548 

Glue press, A. S. Nichols 673,409 

Glue spreading machine, power, A. S. 

Nichols 673,410 

Gold saving, placer mining, amalgamating, 
and concentrating machine, G. C. Wal- 
ters 673,800 

Governor, combined speed and pressure, J. 

W. Gardner 673,575 

Grate, C. Patterson 673,844 

Greenhouse, A . Dietsch 673,497 

Gun lock, E. H. Thorneley 673.S03 

Gutta percha, refining characteristic gums 

of, E. V. von Wilmowsky 673,570 

Hair crimper, A. E. Fenley 673,601 

Hair fastener, M. Potter 673,418 

Hair retainer, W. Nowacke 673,650 

Hammer, power, T. W. Breckenridge 673,697 

Harrow, spring tooth, C. S. Sharp 673,788 

Harvester, D. T. Denton 673,389, 673,424 

Harvester covering, J. F. Appleby 673,593 

Hay crane, J. E. Thompson 673,486 

Hay press, J. A. McRae 673,623 

Head rest and chair seat, combined, L. H. 

Deaner 673,017 

Heddle and heddle frame, W. Fehr 673,499 

Heel, J. H. Reed 673,450 

Hinge, J. R. Carter 673,381 

Hook and eye, J. R. Hard 673,773 

Horse sunshade, J. F. Spong 673,738 

Horseshoe attachment, J. Ricks 673,728 

Hose band, F. W. Chaffee 67:1,582 

Hot air furnace, J. W. Homsey 673,397 

Hot air furnace, J. W. Hornsey et al 673,434 

Hot air motor, Thornton & Lea 873,462 

Hub, vehicle, E. Sendelbach 67-3,850 

Hub, wheel, W. P. Bettendorf 6(73,415 

Hunter's tool, J. R. & J. A. Sullivan 673,609 

Hydrant, J. J. Sullivan 673,666 

Incandescent mantle support, M. & A. L 

Herskovitz 673,394 

Index, card, F. Macey 673.403 

Insulating purposes, machinery for covering 
electrical or other wires for, W. W. 

Colley ■ 673,691 

Ironing machine, G. F. Kuhnle 673,68:1 

Irrigating device, H. Blueher 673.095 

Jars, etc., closure for, C. Y. Whiter 073,530 

Journal box, G. S. Marshall 073, €20 

Kilns, means for utilizing waste heat in, F. 

E. & E. H. Frey 073,520 

Label pasting machine, E. E. Rothchild. . . . 073,585 

Ladle stopper, G. W. Baldt 073.651 

Lamp, flash, J. Courtier \ 673,383 

Lamp, signal, R. J. Armour 673,751 

Lamps, safety catch for incandescent elec- 
tric, G. B. Mlllen 673,503 

Last, N. W. Arnold 673.571 

Lathe, F. B. Duncan 673,709 

Lenses, making, A. Ruckl 6>3,847 

Life preserver, H. A. Ayvad 673,672 

Liquids from or discharging liquids into 
vacuum, apparatus for removing, E. L. 

& D. McGarv 673 059 

Lock, E. L. Appleby 673,612 

Locomotive draft appliance, J. Player 673,726 

Loom let off and take up mechanism, W. F. 

Kintzing 673,838 

Loom lug strap, F. A. Mills 673,582 

Loom shuttle motion, W. F. Kintzing. 67.3,839 

Loom shuttle, self threading, E. S. Stlmp- 

son 678,823 

Loom warp stop motion, H. Jones 673..R18 

Loom warp stop motion, E. S. Stimoson, ; ., 

.673,824 to 673,'8?8 

Lubricator, Gray fk Cm 073. «36 

Lumber hook. I.. G. Wade 073,830 

Malt turning apparatus, Franzl & Jiroutek.. 673.8N5 

Manifolding register, T. McDowell et al 6T3.724 

Mason's platform for buildings, C. J. Clark. 673. 1°4 

Match case, .1. Roster 673.399 

Match, headless. C. Haslwanter. Jr 673,537 

Match, sheet, Christonh & Hart 673.490 

Measuring anil delivering liquids, apparatus 

for. A. Brake 673.532 

Medicinal use, nad for, F. W. Warner 673,630 

Metal sheets or plates, manufacturing com- 
pound, E. Martin 673.525 

Metal turning machine. J. Midhne, Jr 673.406 

Metal working machine, A. B. Tenney 073.400 

MetalloDhone, A. R. Wiley 073.463 

Microtelephonic apparatus. J. Berliner 673.512 

Mirror support. Bader & Cartwright 673,752 

Miter box attachment, W. Potter 673,785 

Money, etc., safety holder for paper, B. G. 

Deovich 073,574 

Monkey wrench, L. H. Kroke 673 5? 1 

Mortising machine, R. S. Brown 673,378 

Mortising machine, W. J. Smith 073.737 

Mower, Murray & Penny 673,723 

Necktie and collar fastener, combined, R. 

E. L. Johnson 673,797 

Newspaper delivering machine, coin con- 
trolled, W. S. Conner 673,760 

Nozzle, T. F. Burke 673,756 

Numbering machine printing wheel, O. S. 

Follett 673,518 

Nut lock, automatic, G. L. Eason 673,832 

Operating table, W. F. Bernstein 673,675 

Ordnance breech closing mechanism, Dar- 

mancier & Dalzon 673,702 

Ordnance, semi automatic breech loading, 

W. H. Bevans 673,594 

Ore concentrating table, V. Willits 673,489 

Ore Jigirer, A. L. Le Grand 673,607 

Oven, W. Frohne '. 673,771 

{Continued on pane 318) 



THE MUTUAL LIFE'S 
5% Gold Bonds 

Are as safe as Government Bonds and Olve more than four times the net 
returns of U. S. 5% bonds. 

The Mutual Life's li Gold Bonds yield 5 per cent. 

U. S. li Bonds, because of premium, yield about I per cent. 

Government Bonds must be paid for, spot cash. The Mutual life's Bonds are to be paid for dur- 
ing 10, €5, or 20 years, or life, and in every case are full paid and deliverable either at maturity if 
living, or whenever death occurs, no matter if but one premium payment has been made. They are 
coupon bonds, in denominations of $r,ooo, and, if desired, the Company will agree to cash them at 
$1,305 for each $1,000 as soon as they are deliverable. 

Write or ask for particulars. 

Business men and Capitalists are taking these bonds in large amounts. 



The Mutual Life Insurance Co. 

OF NEW YORK 

RICHARD A. McCURDY, President 

Is the largest, strongest, most progressive Ljife Insurance Company in the world. Its policies are 
liberal, free from technicalities, and meet every requirement of protection and investment. 

Total Cash Assets of tie United: States Government (Including $150,000,000 

gout reserve), January 1, 1901 $290,107,072 

Assets of the Mutual Life for the protection of policy- 
holders, January I, 1901 $325,753,152 



Income Mutual Life in 1900 

Paid policy-holders in 1900 

Insurance and Annuities in force, Jan. 1, 1901 



$60,582,802.31 

26,361,863.83 

,141,497,888.02 



BETTER THAN SAVINGS BANKS 

Ask for 5% Gold Bond Printed Matter— FREE 

ROOM 60f. 



Head Office: Liberty, Nassau & Cedar Streets, New York. 



A PLEASURE LAUNCH 

Must have speed, combined with safe 
and reliable power; she must be built 
upon lines ot grace and beauty. Tbe 
"Recreation " covers these require- 
ments. In its use you are tranquil in 
mind, body and estate, no fixing and 
figuring upon "her going." Minimum 

weight, maximum power, economy of maintenance. 

Throttle speed regulator. Write for circular " S." 

WESTERN GAS ENGINE CO.. - - MISHAWAKA, IND. 




GERE GASOLINE ENGINES 

SIMPLEST BOAT EN6INES MADE 

CABIN—OPEN BOATS 

, LWtNE CA6TIN6S. BOAT rHAMC» 

L6t0.h.6ERE w^VaJhcHWU 

CAT roR A- STAMPS ORANDRAPIDJ.MICniGAN. 




LET US START YOU! V2&-SS, 

Gold, Silver, Nickel and Metal 
Plating. At home or traveling, taking 
t order*, using and selling Prof. Gray' 
d Machines. Plates Watches, Jewelry, 
1 Tableware, Biavolei, all metal goods. Ho 
j Experience. HeaTj plate. New methods. 
1 We do plating, manufacture outfits, all 
•I sizes. Guaranteed. Only outfits complete, 
Jail tools, lathes, material, eta., ready for 

Jwork. We teach you, furnish secrete, 

formulas free. Write today. Pamphlet,. samples, etc. FREE. 
P. GRAY & CO., PUtln* Works, CINCINNATI, O. 




BICYCLE TIRE REPAIRING. — THE 

Mending of Single Tube Tires. — A. practical article Illus- 
trating the method of inserting patches and plugs with 
pliers and pluggers, together with rubber band p luggi ng 
and tbe use of puncture bands. 9 Illustration s. Con- 
tained in Supplement llO'J. Price 10 cents. For 
sale br Munn & Co. and all newsdealers. 



HOT BLAST 

WATER JACKET 
FURNACES 

FOB 

COPPER ORES. 

MATTE from SULPHIDES 

AT ONE OPERATION. 
UNION IRON WORKS, 

San Francisco, Cal., U. S. A. ' send for Catalogues. 




PROSPECTIVE BOAT BUYERS. 

By constructing your boat 
from a set of my Boat 
Building Materials more 
than one-half the boat fac- 
tory's price can be realized. 
Also economize freight 500 
percent. Launches, Sail and 
Row Boats, Gasoline En- 
gines. Catalog free. 
FglDMEDART. 3545 Dekalb St., St Louis, Mo. 





Registers an accurate account of work done on print- 
ing presses* grain tallies, weighing, measuring and 
1 other auromatic machines. Counts up to 1,000000 and 
1 repeats automatically. Him pie, accurate, durable. Spe- 
cial counters to order. |£F~ Send for circular. 

C. J. ROOT, Bristol, Conn., U. 9. A. 



DRY BATTERIES.— A PAPER BY L. K. 

Bohm, treating of open circuit batteries, historical dry 
batteries, modern dry batteries, Heilesen's battery. 
Bryan's battery, Koller's battery, and the efficiency of 
dry cellB. With three illustrations. Contained in sci- 
entific American Supplement, No. 1IMI1. Price 
10 cents. To be had at thiB office and from all news- 
ealers. 



SAVE MONEY BY USING TME_-^^ 

COMMERCIAL MUTOSCOPE. 

Takes the place of expensive demonstrations. A moving picture showing your device in action. In a 
small, compact traveling case. Infinitely superior to models. Send for illustrated pamphlet and prices. 

AMERICAN MUTOSCOPE & BIOCRAPH CO., 841 Broadway, New York. 



ERF0RATED METAL 



F EVERY DESCRIPTION 
AND FOR ALL USE~ 

'*M4ffl//lfflV#*JrMP£/?f0/Uim6C?. imm\m st; CHI 
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CRAND PRIZE, PARIS, 1900. 
Highest Award Possible. 



from 



TO 




Smith Premier 

-L FULLY MEET YOUR EVERY 
PEWRITER REQUIREMENT. 
BUILT RIGHT -WORKS RIGHT 
IE LEADING MANUEVC 
<D MERCHANTS EVERY- 
<ERE". BECAUSE THE MOST 
:ONOM!CAL TO OWN. 

PRINTED MATTtP FHEE. 

:5mitk Premier Typewriter Co 

iVHACUSE.N.V US. A. . 



Cbe typewriter Exchange 

Itt Barclay St.. NEW YORK 
124 La Salle St., CHICAGO 
38 Bromfield St.. BOSTON 
8 17 Wyandotte St.. 

KANSAS CITY 
209 North 9th St. 

ST. LOUIS 
432 Diamond St.. 

PITTSBURGH 
! 3 West Baltimore St., 

BALTIMORE, MD. 
536 California St., 

SAN FRANCISCO. CAL. 
We will save you from 10 
to 50% ou Typewriters of ail makes. Send for Catalogue. 




, MO. 
, MO. 



PA. 



Perfection Air Mattresses 

Tor - Camp-Yacht- Home- Hospital 

V«V.\BSOBIIt-NT, H><;ir-Mr.ot>l>l!ll-SS. 

When deflated can be rolled into 
small package for storage or transportation 
.-JSmlfnr lllustmtcil Catalogue with Prices. 

Mechanical FabricCo. PmiytKMX.k i 



I Topopnone, $25 

PREVENTS MARINE DISASTERS IN 



See Scl. Am., March 30, 1901, or write for Circular to 
J.B. COLT CO., Room 1.21 Barclay St., New York. 




ROTARY ENGINES.— ARTICLES ON 

this type of eneine. giving many details and illustra- 
tions, are contained in Supplement Nos. H58t 
1186. 1193 and 1309. Price 10 cents each. For 
sale oy Munn & Co. and all newsdealers. 




ONE MINUTE 



FOR ONE CENT 

Moses, by the aid of a rod, 
struck a rock and got cold wa- 
ter. You by the aid of a 

Humphrey Crescent Heater 
strike a match and get hot 
water. They require no com- 
plicated pi ping, simply connect 
with water and gas In your 
bathrojm. Guaranteed. 
ZW Write for Booklet. 
HUMPHREY MFG. & PLATING CO., Kalamazoo, Mich. 



ARMATURE WINDING, RIGHT AND 

Left Handed.— An important paper for all amateurs. 17 
illustrations. Scientific American Supplement, 
No. 1 139, price lOcents. For sale by Munn & Co. and 
all newsdealers. Send for catalog ue\ 



WILL SELL OR HAVE MADE ON 
ROYAL- 
TY this 

Patented 




NOYEL FIFE AWD 1 
STUD WJ*EJ>iCW_ 

It is a wrench that will grip six different positions with- 
out reversing the head; with only two parts. I will 
send sample to any party that wants to talk business. 
For terms and particulars, address 

M. Z. VIAU. MALONE, N. Y. 



EUROPEAN PATENTS FOR SALE. 




I own the European rights — France, Germany and Belefom— of a ose- 
ful anrl cheap kitchen utensil that will sell at sight. It is a Pot and Pan 
Scraper, so constructed that it can be handled at either end, for scraping 
out pots, pans, cupboards, spoons, etc., whether of square or round shape. 
Its edges are useful for the scraping of flat surfaces. Made in one solid 
piece of indestructible steel. Those interested please write to 

CHAN. A. SUTTON, Pitkin, Colorado. 



B t u h y e Dearborn Special 

and get <* genuine American model 

Full Jeweled 

adjusted, patent regulator, stem 
wind and stem set, movement 
WARRANTED 20 YRS. 

\ ladies or gents'size 14k Gold plate 
I hunting case, elegantly engraved. 
BSpecial offer, send your full name 
■& address &we will send this watch 
IC.O.D. with privilege to examine. 
■If found satisfactory pay agent 
/S5.60 *"d express charges. A 
f guarantee and beautiful chain and 
rharm sent free with every watch. 
r ' This is a big bargain and the best 
' watch ever offered by anyone for the 
money, its better than many watches sold 
at twice the price. Write at once as this may not appear »gaii\ 
K««J.*W,«t*.«aO«rl»ra8t».B.a6 CUnco, Of, 




Oven, annular chamber, L. O. Boeing 673,696 

Paper for sympathetic ink, E. Kretseh- 

mann 673,400 

Paper making machine dandy roll, Johnson 

& Garnett 673,523 

Pen, fountain, E. Reisert 673,451 

Pencil, helical grip paper, D. M. Dickin- 
son 673,469 

Pencil sharpener, M. S. Fortunati 673,770 

Pharmaceutical implement, G. L. Allen 673,592 

Phonogram or record holder, multiple, Baker 

& Clayton 673,413 

Phonograph horn or trumpet, G. L. Hogau.. 67.'S,396 
Photographic printing frame, H. Higgins... 673,522 

Piano player, automatic, E. M. Skinner 673,736 

Picture mat cutting machine, €. I. Shawver. 673,483 

Pile, G. L. Mouchel 673,443 

Pile, concrete, 0. L. Mouchel 673,780 

Pineapple shed, G. M. Yancey 673,810 

Placket fastener, F. A. ChelliB 673,751) 

Plow, G. A. Kelly 673,600 

Pneumatic despatch tube carrier, A. W. 

Pearsall 673,725 

Pouch, C. C. Rahn 673,821 

Power transmission device, H. A. Knox 673,643 

Precious metal bearing ores, treating, Dun- 
can & Beach 673,425 

Press for cotton, wool, hay, etc., J. M. 

King : 673,544 

Pressure regulator, H. Shoemaker 673,732 

Pressure tank, T. M. Murphy 673.842 

Printing machine, E. Prebay 673,475 

Printing plate holder, E. R. Storm 673,485 

Printing press gripper, V. A. Hancock 673,555 

Propeller, G. H. Cove 673,468 

Propeller, D. H. Rohwedder 673,787 

Propelling machine, hand boat, G. W. 

Prouty 673,583 

Propelling mechanism, hand boat, G. W. 

Prouty 673,584 

Pulverizing mill, H. L. Kent 673,856 

Pump, H. C. Stouffor 673,789 

Pump, differential, J. H. Fox 673,602 

Pomp rod grip, Foster & Richey 673,679 

Pumps, governor valve for automatic, N. A. 

Smlthwlck 673,508 

Punching machine, note sheet, H. M. Sal- 

yer 673,586 

Radiator, steam, G. W. Eycleshymer 673,767 

Rail bond, W. T. Pringle 673,660 

Rail bond telltale, J. A. Emery 673,765 

Rail joint, Nichols & Voynow 673,649 

Rail joint, A. Barr 673,811 

Rail Joint, C. B. Voynow 673,8211 

Railway conduit, electric, P. Hewer 673,538 

Railway controller, electric, E. M. Bentley.. 673,531 

Railway switch, Vovnow & Angerer 673,5S)0 

Railway switch, D. H. Cleveland 673,637 

Railway tie, metallic, Hay ward & Bryson.. 673,639 

Ram, hydraulic, W. L. Deming 673,764 

Reflector, R. B. Lamb 673,840 

Refrigerating apparatus, condenser for, C. 

W. Vollmann 673,805 

Refrigeration, G. A. Manwaring 673,561 

Rein guard for vehicle thills, J. E. Coleman. 673,422 

Rheostatic support, J. P. Erie 673,392 

Rheotrope, W. Morrison 673,564 

Riveting apparatus, J. H. Mull 673,444, 673,445 

Riveting apparatus support, J. J. Tynan.... 673,487 

Riveting machine, J. H. Allen 673,631 

Riveting tools, apparatus for supporting, ,T. 

H. Mull 673,407, 673,408 

Rolling mill, C. Mei-cader 673,440 

Rolling, system for continuous metal, T. 

V. Allis 673,791 

Rope clamp. .T. A. Lawler 673,658 

Rotary engine, .1. Dow 673,470 

Rotary engine, D. Morell 673,618 

Rubbing or polishing machine, P. H. Barz . . 673.602 

Ruler, measuring slide. M. Klelnberger 673,579 

Sash fastener. G. W. Durant 673.498 

Sash holder. M. Sebastian 673.729 

Sash lock, W. J. Peters 673.783 

Sash, reversible window, G . Hoersch 67.'{,6 r ,5 

Saw, B. N. Nelson 673,621 

Saw set, W. E. McKIo 673,446 

Sawmill set works, W. T. Brown 673,493 

Scale attachment, weighing, H. D. Lane 673.681 

Scale, computing oven balance, E. Finn 673,831 

Scuttle door, A. Velt 673,589 

Scythe guard fastening device, D. Schu- 
mann 673,479 

Seaming or like machine, can, C. F. Mend- 
ham et al 673,720 

Separator, J. Anderson 673,671 

Sewing machine ruffler and braider attach- 
ment combined, J. Younce 673,490 

Sewing machine welt guide, H. Marshall. . . 673,719 
Sewing on buttons, machine for, F. T. 

Lellich 673,851 

Shade or curtain fixture, R. W. Morgan 673.779 

Shaft coupling, vehicle, C. L. Weihe 673.610 

Sheet metal vessel, J. W. Wallace 673,r.50 

Shepherd's crook, J. E. Thurmond 673,629 

Shingle, metallic roof. P. H. Bennett 673,613 

Shoe tree, G. E. Belcher 673.192 

Show case, .1. S. Harper 673,71 2 

Sidewalk covering or protector, R. Lustig. . . 673,.j. p .o 

Sign, A. L. Melvin 673,562 

Sign, illuminated. E. A. Meaehatu 673,647 

Signaling by night, apparatus for, L. Sell- 

ner 673,48^1 

Signaling system, electrical, H. R. Bennett. 673,376 

Siphon, J. M. Nye 673,54li 

Skirts, apparatus for marking and trim- 
ming lower edges of, M. Newgarden. . . . 673,782 

Sleigh, bob, W. C. Pierce 673,626 

Soap holder, A. E. Seashols 673,663 

f!oap supplier, J. Schwechler 673,662 

Sodium compounds, reducing. A. H. Cowles. 673,761 

Soldering apparatus, T. L. Carbone 673,5r-4 

Soldering iron, W. .1. Holway ■. 673,775 

Spark arrester, F. M. Philip .'... 673,608 

Spring edge seat, J. A. Staples 673,509 

Squaring shears, automatic band over for, 

G. C. Mors 673,721 

Steam boiler, C. P. Beremann 673,414 

Steam boiler, multitubular. P. W. Burke. . . 673,494 
Steam generating apparatus, Douglne & 

Reynolds 673,707 

Steam generator, J. W. Sutton 673,667 

Steering gear, mechanism for recording the 

movements of, J. E. Llardet 673,777 

Storage battery, Chamberlain & Sutphen 673.67* 

Storage batterv. D. W. Beebout 673,792 

Stove, W. A. Livingston 673,438 

Stove and lamp, combination oil, Ballard & 

Blanchard 6/3,551 

Stove, combined heating and cook, C. B. 

Russell 673,627 

Stove, cooking, D. Cline 673,701 

Stovepipe fastener, C. E. Yates 673.461 

Street sweeper, G. B. Siccardl 673,731 

Stud, lacing, R. S. Watson 673.6R9 

Stuffing box, T. Barrow 673.572 

Stuffing box, I. Karns 673,714 

Sugar in crystal form, producing, H. Claas- 

sen 673,496 

Switch and signal mechanism, Byers & 

Shafer 673,379 

Switch locking mechanism. C- H. Andrus... 673,673 
Switch throwing mechanism. F. Kumber.... 673,657 

Take up mechanism, J. B. Humphreys 673,5-10 

Telegraph instrument, printing, L. M. Ca- 

sella 673.381 

Telegraph key, F. J. Raab 673,149 

Telegraph, multiple, S. T. Foster, Jr 673,519 

Telegraphy, apparatus for use in wireless, 

J. Burry 673.418. 673.5.V, 

Telephone service apparatus, U. S. Jackson. 673.796 

Telephone switchboard, I. J. Kusel 673,504 

Testing apparatus, L. C. Moore 673,526 

Thill coupling, W. E. Sherwood 673,481 

Ticket and sample holder, price, F. O. 

Lueck 673,716 

Tobacco cutting machine, H. Levy 673,402 

Tool handle, J. A. Hall 673,772 

Tool handle, gripping, .1. A. Pitts 673.506 

Tool holder, H. C. Warren 673,743 

Tool, ratchet brace, lifting appliance, etc., 

combination hand, J. A. Wade 673,742 

Top, spinning, F. L. Cook 673,831 

Toy, S. I. Clawson 673,636 

Toy balloon, M. Kavanagh 673,776 

Toy brick weighing machine, W. C. Dunn.. 673,515 
Transformer controller, rotary, T. S. Wat- 
son : 673,807 

Trolley base, Merrick & Garrett 673,441 

Trolley, overhead, H. C. Eno 673,766 

Trousers hanger, S. J. Levy 673.6R6 

Track, E. S. Schoelch 673,690 

(Continued on page »;»> 
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^The "Khotal"^ 
Blue Flame Oil Stove 

(For Home or Camp or Yacht) 

generates gas from common kerosene. It will boil a 
quart of water in two minutes and cook a dinner quickly. It 
can be regulated to any desired degree of heat. It has no wick £ 
and no asbestos substitute. It is strong, durable and ornamen- 7 
tal, belpg made of brass ol superior finish and excellent work- W 
manship A child can operate it. VP 

The *• Khotal " costs little to buy and little to run. The $•» 
combustion is perfect; no smoke, no smell.no soot deposit on m 
pots and pans. bL 

Picture shows smallest size. 8 ins. high, weighty lbs. Price AT 
$3.75. Made in sizes large enough to cook a course dinner. JT 

THE HYDROCARBON BURNER CO., 197 Fulton St.. New York * 
Write for Free Illustrated Book Q. BoBton, Mass.: Globe Gas Light Co., 77-79 Union St, t£ 
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Letters copied while Writing. 

No press; no water i no brush} no 
work. Any inki any pent any paper. 

Our Pen-Carbon never smutB; our clip holds 
paper firm. Write with no extra pressure, 
and our Pen-Carbon Letter Book pro- 
duces a perfect copy. For letters, bills, etc. 
Can be used anywhere. If your stationer 
does not keep it, write for free specimen of 
work. Address Department 1. 

PEN-CARBON MANIFOLD CO., 
145-7-9 Centre Street, New York. 



ROTARY PUMPS AND ENGINES. 

Their Origin and Development.— An Important series of 
papers giving a historical resume of the rotary pump 
and engine from 1588 and illustrated with clear draw- 
ings showing the construction of various forms of 
pumps and engines. 38 illustrations. Contained in 
Supplements 1 109* 1110, 1111. Price 10 cents 
each. For sale by Munn & Co. and all newsdealers. 
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Williams' \ 

Shaving 



Stick 1 
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SOLD EVERYWHERE. 

Williams' Shaving Stick, 25c. 

Genuine Yankee Shaving Soap. 10c. 

Luxury Shaving Tablet, 25c. 

Swiss Violet Shaving Cream, 50c. 

Williams' Shaving Soap (Barbers'), 6 
Round Cakes, i lb., 40c. Exquisite also 
for toilet. Trial cake for 2c. stamp. 

The only firm in the world making a 
specialty of SH A VING Soaps. 

THE J. B. WILLIAMS CO., Glastonbury, Ci. 

LONDON PARIS DRESDEN SVDNEY 



FORTUNES IN RUBBER CULTURE! 

41 ASSURE YOURSELF AN INCOME FOR LIFE. **♦ 



A small Monthly 
Investment will 
bring Large and 
Constantly In- 
creasing Returns. 




No Speculation— 
but aSolid Agri- 
cultural Invest- 
ment. 

Look it up. 



A RUBBER TREE NINE MONTHS OLD. 
The Investment of $2.50 each month for 48 months will, in six years, produce a large and constantly Increas- 
ing income. As safe as an endowment, and with greater returns. Snares can be fully paid up if so desired by tbe 
purchaser. It Is the Chiapas Rubber Plantation and Investment Company, of San Francisco, California, U. S. A., 
that makes these assertions. Mr. L. IT. Bonestell. of Bonestell & Co., is President; Mr. L. S. Sherman, of Sher- 
man. Clay &. Co., is the First Vice-President; Mr. Geo. T. Hawley, of Hawley Bros., Second Vice-President. All 
of them merchants of acknowledged sagacity and financial standing. These men are large cash Investors in the 
stock of the plantation. What safer investment can be made than in the cultivation of natural products with an 
ever-increasing demand for them? The whole earth is being ransacked to Bupply rubber for countless uses. At 
present the natural productfonof rubber Is unequal to tbe increasing demand. No artificial substitute has been 
discovered, nor probably ever will be. Tbe cultivation of the rubber tree under intelligent direction is as safe a 
proposition as growing wheat. The plantation of tbe Chiapas Rubber Plantation and Investment Company Is 
situated in the State of Chiapas, Department of Palenque. It consists of 24,000 acres of the best rubber lands in 
Mexico. Each share represents one acre. The Company cultivates. The income goes to the investor. The Com- 
pany owns outright, and has paid for In cash all the land included in tbe plantation. In tbe nurseries of the 
Company are 500,000 trees ready for transplanting. There are now 60.000 rubber trees that have been transplanted 
from the nurserieB and are In vigorous growth. 300 trees are planted on each acre. The first yield will give 'l to 3 
pounds of rubber per tree, five years after planting. Every year the yield will be larger. Look at the New York 
quotations forcrude'rubber and figure results for yourself. 

Vou will be interested to learn bow the Company is able to make these assertions so confidently. Send for 
the profusely Illustrated pamphlets giving minute information on all points. 

CHIAPAS RUBBER PLANTATION AND INVESTMENT COMPANY, 
63-65 Crocker Building, SAN FRANCISCO, CALIFORNIA, U. S. A. 

N. B.— The Company requires responsible Agents In all prosperous communities. Apply as above. 




Telephones, 

for Interior, Short Line, Intercommuni- 
cating and Hotel Work. Write us for 
prices, catalosue, etc., with testimonials 
and references. Estimates cheerfully 
furnished. Agents wanted. 

THE SIMPLEX INTERIOR 
TELEPHONE CO., 

431 Main St., Cincinnati, Ohio. 



ELECTRO MOTOR, SIMPLE, HOW TO 

make.— By G. M.Hopkins. Description of a small elec- 
tric motor devised and constructed with a view to assist- 
ing amateurs to make a motor which might be driven 
with advantage by a current derived from a buttery, and 
which would ha^e sufficient power to operate a foot 
lathe nr any machine requiring not over one man pow- 
er. With 11 figures. Contained in Scientific Amer- 
ican Supplement, No. 641. Price 10 centB. To be 
had at this office and from all newsdealers. 



ASK FOR and INSIST on petting the quick open 

and quick shut 30th CENTURY UMBRELLA. 

It will save your gloves, fingers and temper. 

20th Century Umbrella Runner. 

openswith a. H. BAMBERGER. 



Pat. Jan. 9, 1900. 



Closes with 

a Pull. 



381 Broadway. 
New York. 



ELECTRIC AUTOMOBILE. — DLREC- 

tlons, with many illustrations, for making a complete 
machine from two bicycles are given In Supplement 
No. 1195. Tbe motor and battery are also treated of 
In detail. Price 10 cents. For Bale by Munn & Co. and 
all newsdealers. 



DICKERMAN'S 
DURABLE DESKS 

Don't buy vmtU you qet our catalogue— 
100 pages of rnovey saving values. 
AMERICAN STORE STOOL C0..33H;xard St.,NewYork 





GRINDER! 



Has no pumps, no valves. No 
piping required to supply It with 
water. Always ready for use. Sim- 

Slest in construction, most efficient 
i operation. 



UPRIGHT 
DRILLS 



Complete line, ranging from Light Fric- 
tion Disk Drill to 42" Back Geared Self- 
Keed. Latent improvements. Up-to-date 
^ in every respect. 

I3f- Send for Catalogue. 

W. r. & JOHN BARNES CO., i»»» kcbv"ist.", kockfokd, mJ 




) 1901 SCIENTIFIC AMERICAN, INC. 



May 18, 1901. 
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The Search 
for Work 

The man who can do something 
better than anyone else doesn't 
search for work. Employers 
search for him. We teach the 
theory of engineering and tne 
trades to men already at work. 
Thousands of oar students have 
secured a 

Salary-Raising 
Education 

in Mechanical, Electrical, Steam, 
Oivil or Mining Engineering, 
Chemistry; Architecture; Plumb- 
ing: English Branches. 

When writing state subject in 
which interested. 

International (V respondent Schools, 

Box 949 , Scranton. Pa. 




ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. 

•Write for our Free Illustrated Book. 

•'CAN 1 BECOME AN ELEC- 
TRICAL ENGINEER? " 

We t*ach Electrical Engineering, Electric Lighting, 
Electric Railways, Mechanical Engineering, Steam Engi- 
neering, Mechanical Drawing, at your home by mail. 
Institute indorsed by Thos. A. Edison and others. 
ELECTRICAL ENGINEER INSTITUTE, 
Dept. A, 340-343 W. 38d St., New York, 




LEARN 
TO WRITE 

ADVERTISEMENTS 



■ Employed Graduates aremaHnggood 

I salaries. More than they ever commanded. 

■ taught thoroughly by MAIL. 

I Ad. Writing is not genius but an easilj 






red bu: 



r tbis 



J Pftge-Dlfls School of Advertising, 
I Suite 20 167 Adams St. , Chicago. 




SPEED! 

A high-grade tire, to be worthy of 
its name, should possess four 
virtues — speed, easy riding 
qualities, ability to wear, ease 
of repair. 

G & J Tires have all these 
virtues. When punctured, 
take off the outer cover, re- 
pair the inner tube and go on 
your way in a jiffy. 

So simple a child can do it. 

Catalogue free. 

G & J 
TIRE COMPANY, 

Indianapolis, Ind. 




Truck for carrying barrels, etc., W. P. 

Cherrlngton 673,700 

Truck, hand, Heiss & Klcardo 673,681 

Truck, radial, J. Player 673,727 

Tunnel boring apparatus, A. W. Man ton 673,717 

Tunneling devices, tubing for, \V. S. Mac- 

Ilarg 673,852 

Twister machine stop indicator, I). Clark... 673,813 

Twyer for cupola furnaces, G. A. True 673,668 

Twyer for forges or furnaces, .1. Overall.... 673,505 
Typewrite]', long distance, A. J. Farmer.... 673,429 

Typewriting machine, J. H. Dyett 673,426 

Typewriting machine, K. B. Cram 673,514 

Valve, R. Bunnell 673,812 

Valve and operating means, T. Barrow 673,573 

Valve for hydrants, auxiliary, W. H. Baker. 673,674 

Valve mechanism, E. B. Roth 673,455 

Vaporizer, liquid burner, I. I). Lengol 673,545 

Varnished surfaces for revarnishing, prepar- 
ing, C. P. Staley.. 673,665 

Vehicle driving mechanism, F. B. Stearns... 673,730 

Vehicle, motor, Ilaynes & Apperson 673,610 

Vehicle spring, pneumatic, W. W. Hum- 
phreys 673,682 

Vehicle washer, S. V. Hanley 673,4:13 

Vehicle wheel, J. P. Erie 67:J,390 

Vehicle wheel, A. PInover 673,845 

Vein opener and clamp, C. B. Dolge 673,598 

Vending box, P. M. & F. W. Claus ' 673.744 

Vending machine, U. I)i Marco 673,704 

Vessel stand, portable, Happe & Israel 673,746 

Vise and pliers, combined hand, I. Jacques. 673,605 

Voting machine, Cunningham & Major 673,793 

Wagon, dumping, W. Ross et al 673,454 

Walls and ceilings, sheet metal lining for, 

M. Van Zanten 673,510 

Wardrobe, J. E. Kennedy (reissue 1 ) 11,907 

Water closet, F. S. Perrin 673,820 

Water cooler and filter, combined, T. T. 

Moulton 673,722 

Water meter, H. Fredrick 673,431 

Weather strip, W. O. Mikesell 673,581 

Weigher, automatic, F. C. Stuekel 673,740 

Welding steel and copper, Smith & Shorn-.. 673,664 

Well drilling apparatus, N. G. Hall ". . . 073,500 

Well tubes, filter or strainer for, Keller & 

Jeffira 073,308 

Wire coil machine, J. H. Templin 673,588 

Wire fabric, woven, T. W. Klipfel 673,6-12 

Wire splicing tool, Stoolfire & Mitchell 673,459 

Wire winding apparatus, ,T. Farrell 67^,509 

Wrapper, mailing, M. C. McCord 673,471 

Wrapping machine, newspaper, R. G. Clyne. 673,421 



YOUR BICYCLE 

May need a new crank hanger or higher gear. We can 
furnish crank hangers complete with cups and cones, 
to fit any wheel. Write us for full information. 
The Avery & Jenness Co., 60 S. Canal St., Chicago, 111. 

BY-THE-BYE, WHEN YOU BUY A BICYCLE 

be sure and buy the best, 
and that means the 

BUFFALO KING. 

either" Ra«er"or"Spedal." 

Thb "Queen" is for a lady. 

No better built wheels <>n 

the market — every rider ! 

satisfied. Thoroughly tin 

to ilate in improvements. 

All parts of hest materials. 

Put together by skilled 

workmen. Prices, f.io and *40. Illustrated Catalogue free on application. 

THE \VM. HENGERER CO., Buffalo, >. Y„ V. H. A. 




34, 
34. 
34 
34. 



DESIGNS. 

Ash tray, L. N. Moss :!4 

Badge, H. S. Stovall 3-1,466, :S4 

Badge, E. L. Logee JJ4 

Bedstead side rail, <1. C. Luther :14 

Billiard table, O. F. Bartel :14 

Bottle, E. Oreiner :14 

Cup, R. Harris :S4, 

Drill liar, Guthrie & Wilson :S4, 

Fabric, I). J. Seaman :14,4!>4, :S4. 

(Grinding mill casing, W. H. Dodsen, Jr .'14, 

Holdback iron, 0. R. Silvers 

Lace fastening, shoe, F. B. Yarbro 

Musical instrument body, A. Nordwall. . 

Napkin ring blank, .7. I. Burtt 

Pen and pencil holder, E. S. Devlin .14 

Pliers, jaw member for carbon cutting, E. 

O. Lundin .'14, 

Shaft iron, .1. Teschler :14. 

Sharpening steel, knife, C. 10. Miles .'14. 

Spoon, W. F. Khmann J14. 

Spring joint plate, J. A. Tl-aut .'14, 

Stove, gas. C. C. Malton .14. 

Switch stand standard, A. A. Strom .'14 

Telephone supporting bracket. R. V. Griggs. . 114. 

Towel holder, J. S. Walker 34 

Umbrella runner operator, N. D. Ingram 34 

Violin eases, bow holding spring for, N. E. 

Kennedy 34 

Wagon body, W. Leonhai-dt 34. 

Water- bag, C. W. Mcinccke 34, 



472 
467 
40.S 
4111 
4!tt 
471 
473 
4S4 
4i). r ) 

4xr. 

4.S7 
47!1 
476 
471 
47S 

4s:s 

.486 
4T0 
,463 
4X1 
,4!)C1 
.4811 
,482 
,4!K> 
,480 

.477 
,488 
47!) 



THE BICYCLE: ITS INFLUENCE IN 

Health and Disease.— By G. M. Hammond. M.D. A val- 
uable and interesting paper in which the subject is ex- 
haustively treated from the following standpoints: 1. 
The use of the cycle by persons in health. 2. The use of 
the cycle by persons diseased. Contained in Scientific 
American Supplement, no. ltl»2. Price 10 cents. 
To be had at this office and from all newsdealers. 
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r TME MUB 

will keep you posted on 

Automobiles. 

l At news stands or by mail, 

25 centB. Six months' 

subscription $1.00. 

THK HUB, 

Room 6, 

►24 Murray St., New York. 




THE GOODYEAR^ 
Puncture Proof Tire 




TRADE MARKS. 

Blackboards, American School Furniture Co. . 
Boots and shoos, Munroe, Packard & Lin- 

scott 

Boots, shoes, and slippers, Colonial Shoe Co.. 
Boots, shoes, and slippers, Kenny & Fitz- 

pa trick 

Carpet cleaner, C. O. Parkinson 

Cement, Portland, Helderlierg Cement Co.... 
Chicory preparations, Aktien - Gesellschaf t 

Emil Seelijr 

Corsets, bust-supporters, bodices, and corset 

steels, B. Altman & Co 

Fish and oaten flour powder, Patent Fish Food 

Syndicate 

Flat and hollow ware and cutlery, certain 

named, Simeon L. & George H. Rogers 

Flour, wheat, ciark-.feweil-Wells Co 

Fuses, Climax Fuso Co 

Grocers' sundries, certain named, Acme Tea 
Co 

Guano, C. M. Colchostor 

Gum, chewing, American Physicians Supply 
• Co 

Harmonicas, Strauss Bros. & Co 

Lenses, U. Nehring 

Medicinal preparations, Calenduline Co 

Medicines, certain named, J. Miller 

Medicines for certain named diseases, E. E. 
Sutherland Medicine Co 

Nerve calmative, Dad Chemical Co 

Paint, Akron Mining, Milling and Manufac- 
turing Co 

Painters' and glaziers' supplies, certain 
named, E. E. Nice 

Paper and chemicals used therewith, collodion 
and gelatin coated photographic, Mon- 
arch Paper Co 

Peanuts, Love & Sunshine Co 

Pins, toilet, John V. Farwell Co 

Remedy for certain named diseases, M. E. 
Houchens 

Remedy, proprietary, M. Graham 

Respiratorv sedative, Schleffelln & Co 

Sardines, F. W. Williams 

Sarsaparilla, K. Mandell & Co 

Sewing machines and their attachments, cer- 
tain named, E. J. Carey 

Shoes, men's and women's, Sidney Shoe Co... 

Silk and woolen mixtures, Perkins, Van Ber- 
gen & Co 

Stove polish, Eureka Mfg. Co 

Toilet cream and toilet soap, G. W. Stringer. 

Umbrellas, B. Altman & Co 

Wine, white, Schroder & Schuyler & Co 



36,365 
36,363 

36,364 
36.3S7 
36,397 

36,372 

36,361 

36,376 



36,395 
36,374 
36,392 



36,375 
36,390 

36,37') 
36,39M 
36,368 
36,384 
36,382 



36,381 
36,379 



36,389 
36,391 



36,:*69 
36,373 
36,367 



36,380 
36,383 
36,378 
36,377 
36,385 



36,396 
36,366 



36,362 
36,388 
36,380 
36,369 
36,371 
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GENTLEMEN : — The Goodform Trousers 
Hanger is made of fine, specially rolled spring 



3 



steel, heavily nickel-plated 
on copper. The parts in 
contact with the fabric are 
wide and the edges rounded. It operates auto- 



[JSL 



matically. " You press the button," and the \W, 

keeper does the rest. Sample by mail, 35c; 
3 for $1.00: 6 and a closet loop, $2.00. All express ,j| 
prepaid. This is what you want if you want the best. |f§ 

Sold by Hardware and Furnishing stores, or prepaid for the price. Remit to the maker. 
CHICAGrO POBLM CO., Dept. ?a 184 La Salle St., CHIGrA&O 




ORROW c g£££l? 



f\ff<&'M ™* ANY CYCLE i o o76 O 6 f N U S E 

A W M ^*MT ADDS PLEASURE AND SAFETY-ALL DEALERS SELL THEM. 

ride 5.0 miles-Boa,, only 35. ECLIPSE MANUFACTURING C?, elmira x n.y. 



SCND FOR BOOH LET . 



■i. 



PATTON'S 

P s r u oSr Paints # 

I are guaranteed to protect ^ 
I the housefive years. Send "■= 
1 f or free book about paint. "^3 
I Inducements to dealers. '^ 
IPATTON PAIM t'O., ^l 
I 227 Lake St., Milwaukee.WU. 1 



SufTpft><3 

BuntJ 



F OR SALE— A C HILD'S KNIFE BLADE 

PATENTED 

April 23, 1901 

To the highest Cash 

bidder within thirty 

(lays from date. All communications addressed to 

patentee MRS. MARY A. HERR, 

May 18, 1901. Cape Girardeau, Mo. 



MORAN FLEXIBLE JOINT 

tor Steam, Air or Liquids. 

Made in all sizes to stand any desired 

pressure. 
Moran Flexible Steam Joint Co., Inc'd, 
149 East 3d St. Louisville, Kt. 




DRIVING A PLEASURE 

ir horse with an IMPERIAL BIT, 

per ft'iit more levi'Tajfe than any other, 
■an contrnl the most vinous horse. Posi- 
r tonjfue-l rilling. Will prevent side pull- 

viii^ mi one line. Sent to unv aiMress, 
pmi receipt „f price. In X C plate or 

nlier, $1. rn til,t ' "h'kel plate, $'„'. 
Imperial Bit and Snap Co., 14th Street, Racine, Wis. 




Si vi tiff 



nstpaiil 




SALESMEN and 

AGENTS WANTED 

BIC WAGES— Our Famoui 
Puritan Water Still, a won- 
derful iaveniion — not a filter. 
22,000 already sold. Demand 
enormous. Everybody buys. 
Over the kitchen stove it fur- 
nishes plenty of distilled, aer- 
ated drinking water, pure, de- 
licious and safe. Only method. 
Distilled Water cures Dyspep- 
sia, Stomach, Bowel, Kidney, 
Bladder and Heart Troubles; 
'prevents fevers and sickness. 
£ Write for Booklet, New 
° Plan, Terms, etc FREE 
Harrison Mfsr. Co., 
207 Harriaon Bldg., Cincinnati, O. 



\\7 ANTED -DRAFTSMEN. AN EXAMINATION 
v * oi' iipplicunts will be held at the Navy Yard, New 
York. May 23, 1£01, tor one mechanical draftsman at $4.48 
per diem, and two assistant architectural draftsmen at 
#4.00 per diem. The examination will be open to all 
comers who can give evidence of experience in the kind 
of work for which they seek employment and who are 
citizens of the United States. Applications will be 
addressed to the Commandant, Navy Yard, New York, 
and must be delivered to him on or before Wednesday, 
May Ti. No application received after that date will be 
considered. Each applicant will state in his application 
his name, age, residence, citizenship, present occupation 
and previous employment or work done. The applica- 
tions will be accompanied by evidence of citizenship 
and by certificates, preferably from previous employers, 
as to character, habits of industry and sobriety, and 
skill and experience in work of the kind required. 

F. W. HACKETT, Acting Secretary of the Navy. 



MACHINES, Corliss Engines, Brewers' 
and Bottlers* Machinery. THE VILTER 
MFG. CO., 899 Clinton Street, Milwaukee, Wis. 



ICE 



MODELS t# 

1 A GEARS I® 



CATALOGUES TREE: 

UNION MODtL WORKS 
193 CLARK CHICAGO. 



% H.P. CAS ENGINE CASTINGS 

Material? and Blue Pripts. Write for Catalogue 9. 
PARSBLL & WEED, 129-131 W. 31st Street, New York. 

<sHnRTUArjn BY MA 1 1.. Pioneer home course 

U 1 1 U II I I1MI1U ( 'atalofni e and First Lesson Free. 
Potts shorthand College, Box 33, Williamsport,Pa. 



TYPE. WHEELS. MODELS ft. EXPERIMENTAL WORK. SMALL MACHHIEFT 
H0V1LT1ES B. ETC. HEW 7PRfl 5TEHCIL WORKS 100 NASSAU 8TN.T. 



MODELS 



& EXPERIMENTAL WORK. 

Inventions developed. Special Machinery. 
, V. BAILLARD, Fox Bldg.. Franklin Square, New York. 



D'AMOUR & LITTLEDALE MACHINE CO. 

130 WORTH ST. . NEW YORK. 



PATTERN AND MODEL MAKERS. 



CHI C IN EUROPE, particularly in France, of 
OHLt patented American Machines and Industrial 
Apparatus, and of patented American inventions. 
L. Simon. Civil & Mechanical Engineer, Troyes, France. 



50 YEARS' 

EXPERIENCE 




ALL OTHERS. 

f" Write for Catalogue 
and Prices. 



The Goodyear Tire and Rubber Co., Akron, 0. 

LARGEST TIRE MAKERS IN THE WORLD. 



Rider Agents^ Wanted 

One iu each town to ride and exhibit 
sample 1901 Bicycle. BEST makeh 

1901 Models, $10 to $18 

*99 & '00 Models, hif h grade, $7 to $12. 
BOO Secondhand Whoolm 

all makes and models, good as new, 
$8 to $8. Great Factory Clearing 
Sale at half factory cost. We ship 
nrnjwhere on approval and ten days 
trial without a cent In advance. 

EARN A SfCrClfdlBtribat- 

ing Catalogues for us. We have a 

wonderful proposition to Agentsfor 

1901. Write at once for our Bargain 

List and Special Offer. Address Dept. g2 L 

MEAD O YGLE GO., Ghiem** 




LABELS 

"Booster," for cigars, Borriman Brothers.... 8,360 
"Catepchee,** for sheetings, Norris Cotton 

Mills 8,357 

"Dr. Price's Delicious Table Syrup." for table 

syrup, Price Flavoring Extract Co 8,302 

"Dunn's Own Compound for the Blood, Liver 

and Kidneys," for a medicine, J. M. 

Dunn 8,305 

"Home Guard," for cigars. P. A. Gerke 8,361 

"Our Greenbriar Axe," for axes, Loewenstein 

& Sons 8,350 

"Sennol,V for a medicine. ,T. W. Smith 8,364 

"The Gum that Cleans the Tooth," for a gum, 

American Physicians Supply Co 8,363 

"Uncle Sam Mite Exterminator," for a mite 

exterminator, D. Drlscoll 8,36G 

"Union Made," for cloth hats and caps, United " 

Cloth Hat and Cap Makers of North 

America 8,358 

A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in 
print issued since 1863, will be furnished from 
this office for 10 cents. In ordering please state 
the name and number of the patent desired, and 
remit to Munn & Co., 361 Broadway, New York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of 
$45 each. If complicated the cost will be a little 
more. For full Instructions address Munn & Co., 
361 Broadway, New York. Other foreign patents 
aay also be obtained. 



rade Marks 
Designs 
Copyrights Ac. 

Anyonesending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. H andbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without charge, in the 

Scientific American. 

A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms. $3 a 
year: four months, $1. Sold by all newsdealers. 

MUNN & Co. 361 Broadway,^ York 

Branch Office. 625 F St.. Washington, D. C. 



DIAMONDS & SAPPHIRES 

for all mechanical purposes. 
MENDES CUTTING FACTORIES, 

12-16 John' St., New York. 

STATLER'S aJS&TH OTI I 

The Largest in the World. Send for map of 
city and Exposition grounds, also folder telling how to 
SAVE MONEY and secure accommodations. 
F. C. STATLER, Prop. ( Statler's Hotel, at Exposition. 
Buffalo, N. Y. t Statler's Restaurant, EllicottSq. 



D. L.HOLDEN 

I - 14 South BroakSI. Philadelphia Pa. 

Regealld ICE MACHINES 

SEE FIRST PAGE 5CIE.NTIF |C AME.RICAN SEPT. 2. I »9<J. 



REVERSING STEAM TURBINE.— PAR- 

son's recently perfected turbine for boats. Illustrations 
showing details. Contained in Scientific American 
Supplement, No, 1158. Price 10 cents, by mail, from 
this office, and from ail newsdealers. 



LYON & HEALY'S 
Own Make 




BRASS BAND 

INSTRUMENTS. Indorsed by 
the great Jules Levy as the best in 
the world. BIk Catalog, 400 illu- 
strations, FREE. Positively the 
lowest prices on Band Instruments, 
Uniforms and Suppl iesof all kinds. 
Also contains Music and Instruc- 
tions for New Bands. Lynn & Mealy, 
manufacturers, 38 Adams St.. Chicago. 

iLyon & Healy are the largest mu- 
sic house in the world— Editor. 1 



TOBIN BRONZE 



Non-Gorrosive in SEA WATER. 

CAN BE FORGED AT CHERRY RED HEAT. 
TRADE MARK (Registered). 

Round, Square and Hexagon Rods for Studs, Bolts, Nuts, &c. Pump Piston- Rods, Yacht Shafting, Rolled Sheets 
and Plates for Pump Linings, Condensers, Rudders, Centerboards, &c. Hull Plates for Yachts and Launches, 
Powder-Press Plates. For Tensile, Torsional and Crushing Tests, 

See Descriptive Pamphlet, furnished on application. 

THE ANSONIA BRASS & COPPER CO. 



Sole manufacturers* 



99 JOHN STREET, NEW YORK. 




The. . 
Improved 

APPLIED TO YOUR 

AUTOMOBILE 

. . OR . . 

CARRIAGE 



BELL ODOMETER 

will give you the exact distance traveled, and an- 
nounce each mile passed by the stroke of a bell. 
Send for Descriptive Circular S. 

S. M. DAVIS «5t CO. 

Cor. Portland <& Sudbury Sts., Boston, Mass. 




WILL SHIP C.O.D. FOR $25.00 

WITH PRIVILEGE OF EXAMINATION. 

FREIGHT PREPAID TO YOUR STATION. 
"TME WILLARD STEEL RANGE" 

Has 6 8-ln. lids, oven 17x21x12, 15- gallon reservoir and warming closet, lined 
throughout with asbestos, burns wood or coal. This special inducement is 
offered for a limited time only. Mention tbis paper. 

WM. e. WILLARD, Manufacturer, 619 and 621 N. 4th St., St. Louis, Mo. 
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FOR m MEN 




OF BRAINS 



K5ARS 



-MADE AT KEY WEST>- 



These Cigars are manufactured under 
the most favorable climatic conditions and 
from the mildest blends of Havana to- 
bacco. If we had to pay the imported 
cigar tax our brands would cost double the 
money. Send for booklet and particulars. 

CORTEZ CIQAR CO., KEY WEST. 



lOROUGHhmSPECTIOMST j 




AND 



Mfe INSURANCE 
AGAINST- LOSS 

OR 

DAMAGE 

TO 

PROPERTY 

07/ AND 

yjall LOSS-OP- UFB 

IfM AND 

W INJURY - 

$&. TO-t>ERS0NS 

** CAUSEDBV 



STIM^fflllR-KPLOSIOTiS 



jn-Aujas 



■ VD-nuNKUH - Vice President 



In the Matter of Detail 

From the thread of a screw to the finishing coat of 
varnish, the most scrupulous care is exercised in the 

making of a 

WINTON 
MOTOR 
CARRIAGE 

and, as a result, 
, every individual 
' part is practically 
perfect. More< >ver 
every part is easily 
in t e r changeable. 
This motor car- 
PRICE $1,200. riage has the 

double advantage of beautiful appearance and extreme 
durability. Simple, yet solid in construction, safe, 
speedy and economical. Hydro-Carbon system. Cost 
ffe-cent a mile. 

THE WINTON MOTOR CARRIAGE CO., 

486 Belden Street, Cleveland, Ohio, U. S. A. 
Bastekn Depot, 150-152 Bast 58th Street, New York. 




Knox Gasoline Runabout. 

WHY SO POPULAR? 

Novel and improved engine. 
Entire absence of water. 

Large carrying space in 
the body. 

Ample po wer and 
all changes if 
speed. 
180 miles on the 
six gallons of 
fuel carried. 
(Jaedinall parts 
of the country. 
Very reliable on 
account of its 
Weight 675 Pounds. Price $750. extreme Sim- 
Immediate Delivery. plicitv. 
Two new 1900 Model Wagons for sale at $50u each. 

LIST OF AGENTS.— A. P. Undkrhill, 35 Stanhope Street, Boston, 
Ma.ss. Spalding-Bidwkll Co., 29 West 42d Street, New York City. 
W. E. Roach, 821 Arch Street, Philadelphia, Pa. A. G. Spalding 
& Bros., 147 Wabash Avenue, Chicago, 111. Scott Automobile Co., 
3935 Olive Street, St. Louis, Mo. Fisher Cycle & Automobile 
Company, Delaware Street & Massachusetts Avenue, Indianapolis, Ind. 

KNOX AUTOMOBILE CO., - SPRINGFIELD, MASS. 




GET A RUNNING GEAR and 
GUILD YOUR OWN 

AUTOMOBILE 




We make two 
styles, solid rub- 
ber or pneumatic 
tires, complete 
with springs and 
wood wheels. 



The Brecht Automobile Co. ,1205 Cass Av.,St. Louis, Mo. 



I^SClAMI 






Money. 



All varietieBat lowest prices. Kest Railroad 
Track and Wagon or Stock Scales made, 
AIbo 1000 useful articles, including Sates 
Sewing Machines, Bicycles, Tools, etc. Savo 
Lists Free. Chicago sulk Co.. Chicago. Ill 



SIMPLICITY, 
RELIABILITY, 
DURABILITY, 

Minimum Attention. 
Gasoline System. 



St. Louis Motor Car- 
riage Co., Cook &Vande- 
venter Avs., St. Louis, Mo. 




A Reliable and Simple 

FOUR CYLINDER 

Gasoline 
^^Motor 

3H Brake Horsepower Guar- 
janteed for Marine and Auto- 
mobile use. Free from vibra- 
tion, variable speed, starts on 
quarter turn. Prompt deliv- 
ierv. Additional information 
^cheerfully (riven. 

Catalogue for the asking. 
MOTOR VEHICLE POWER C0. v 1229 Spring Garden St. 
N.Y. Office, 62 Gold St. Philadelphia. 




WALTHAM WATCHES 

Over twenty-five years ago the 
American Waltham Watch Company 
stated that "350,000 Waltham 
Watches are speaking for themselves 
in the pockets of the people." 
To-day EIGHT MILLION 
Waltham Watches are in 
use throughout the civilized world. 

" The Perfected American Watch ", an illustrated book 
of interesting information about luatches, ivill be sent 
free upon request. 

American Waltham Watch Company, 
Waltham, Mass. 



CRACKS IN FLOORS 

are unsightly, unclean and unsanitary. 

GRIPPIN'S WOOD, CRACK A 

CREVICE FILLER is the only 

perfect remedy. A Paste, easily 

applied, eliistic, adbesive, 

and non-sbiinkable. Din 

and moth proof. Cost 

about %c. per sq. ft. 5 lbs. 

will treat an average room. 

Price 20 cts. per lb. State 

the kind and condition of 

wood when ordering, and 

full instructions will be 

fiven. Is also the best Oiler 
or open-grained wood?. 
GHIPPIN MFG. CO., Lock Box L, Newark, New York, 
(Inclose stamp for booklet.) 




CAVAGE 

*^.303 and 
30-30 Caliber. 



MAGAZINE RIFLE 



I 
1 
1 

1 
I 
1 

$ 
I 
1 
A* 




The Only 

HammerleBs 
Re p e a t ing 
ELtfle. 

Smote el ess 
6 Shooter. 
One Itlfle for 
Large and 
Small Game. 
Point Blank 



Rifle of the 20th Century IK* 01 



Write for New 

Catalogue A. 
SAVAGE ARMS CO., UTICA, N. Y., U.S. A. 



Bakkr & Hamilton. San Fran- 
cisco and Sacramento. Cal. 

Pacific Coast Agents. 
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PATEE 




MOTOR CYCLES 
$200 

Built for business. Sold on a 
business guaranty. Money 
back if not satisfactory. No 
foolishneBB, no experiment. 
Orders filled promptly. Don't 
place an order where you can't 
get it filled. WRITE VS. 
PATEE BICYCLE CO. 
Indianapolis, lnd., I!. 8. A. 



CHARTER ENGINE 

TTfl'Pn Any Place 

\H by Any One 
UUJjJJ for Any Purpose 

FUEL— GaBoline, GaB, DlBtillate 
Stationarles. Portables, Engines and 
Pumps, Holsters 

Send for Catalogue and Testimonials. 
%W° State Your Power NeedB 

CHARTER GAS ENGINE CO., Box 148. STERLING, ILL. 






ELECTRIC PHAETON. 



AUTOMOBILES 

In Sixth Year of Successful Service. 

forty miles on IMPROVED 1901 MODELS 

ONE CHARGE OF At Moderate Prices, For Ready Delivery. 

BATTERIES. Reliability, Simplicity, Cleanliness. 

Send for 1901 Illustrated Catalogue and Revised Price List. 

ELECTRIC VEHICLE CO., 100 BROADWAY, NEW YORK. 



UMomome 




Note Change of 

Executive Offices from 
11 BROADWAY 

NEW YORK 

to 7 EAST 42d STREET 

We are now occupying entire 9th and 10th floors of 
Transit Building. 

Write for printed matter and information. 



TME 



/«• 



.»» 



Jlocomobile 

COMPANY OF AMERICA, 
7 East 42d Street, New York, n 



WATCHES I 

No advertisement can properly portray 
the striking effects produced in our 
watcheB. They are ill ustrated in our 

BLUE BOOK showing Ladies' Watches 
in all metals and exquisite enamels j 
our 

RED BOOK showing Men's and Boys' 
Watches 

with up-to-date attractive designs. 
Either Blue or Red Book sent on application. 

THE NEW ENGLAND WATCH CO., 

37 & 39 Maiden Lane. 149 State Street, 

New York City. Chicago. 

Spreckels Building, San Francisco. 




PATENTS PROTECTED * 



p^TENT-p 
r AND ~ 

. «0aranTE£ l ',V 



again™ infringers. 

Dealers and Manufacturers of 

Patented Articles Protected 
against dangerous litigation at. a 

nominal cost. 
Also Copyrights and Trademarks. 

Booklet on application. 
PATENT TITLE & GUARANTEE CO. 

Capital $500,000.00. 
Telephone, 6533 Cortlandt. 

160 Broadway, New York. 



50 MILES FOR 10 CENTS, 

Is the Does not Get out 

maximum J^^ g j gJ t j of Repair; 

cost of 4MIWBto*C™! Has no 

operating J&S1 IBTjsV Tricks' 




The MITCHELL 

Motor Bicycle 

makes an average of 35 miles an hour over most 
any sort of road without effort and with 

PERFECT SAFETY. 

The Mitchell is a Bicycle Automobile built forone; 
is always under perfect control; as simple in opera- 
ting as an ordinary wheel. It is built for wear and 
tear and not for a toy. FULLY GUARAN- 
TEED.. Information sent free. M'f'd. only by 
WISCONSIN WHEEL WORKS, Dept. G.Racine.Wis. 




MR. BOOKKEEPER, 

do you know what the Comp. 
tometer is f It costs you nothing 
to find out. It will help you out 
on that trial balance. It insures 
accuracy, is twice as rapid as the 
best accountant and relieves all 
nervous and mental strain. 

Write for Pamphlet. 

FELT 6 TARRANT MFQ CO. 

•2-66 ILLINOIS ST.. ChIOASO. 




THE HUNDREDS WHO ABE USING THE 

Thomas Auto=Bi 



delight in telling us of its enchanting use. There are 
more bicycle dealers handling the" AUTO-BI than all 
other motor bicycles combined. ThiB means it is the 
beet and the only practical motor bicycle made. 

EP~ Send ,or Catalogue and Testimonials* 
E. R. THOMAS MOTOR CO. ,100 Broadway, Buffalo, N.Y. 



■SSOP'S STEEL th bV/t ry 

FOR TOOLS, SAWS ETC. 

JESSOP A SONS L'° 91 JOHN ST. NEW YORK 



* SATISFACTION GUARANTIED. 

£ Acetylene Gas Generation 
PERFECTED. 

^V'-iffft The .apparatus embodies en- 
fi £%%A t^** t irel ? new principles. Safe. 
l*^?** 2 *** automatic, simple to install 

^" J - 1 and operate. Next to daylight 

in cost and quality. Any capacity from table 
lamps to town plants. Also high grade "Cri- 
terion " stereopticons. 

J. B. COLT CO., 

Dept. 8,21 Barclay St., New York. 
Boston. Chicago. Philadelphia. 





STEWARDS WONDER 



Ib the highest class Acetylene Uas Burner. All Lava 
Tips. A new argand burner S2.50- highest candle pow- 
er obtainable. • Correspondence solicited. 
STATE LINE MFG. CO., Chattanooga, Teiin.. U. 8. A. 
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